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Exclusive Milton Roy 
STEP-VALVE LIQUID END 





Double ball checks, sloping 
passages and absence of air 
pockets assure highest pos- 
sible volumetric efficiency. 
Should a solid particle lodge 
under one suction ball, for 
example, second suction ball 
will seat on discharge stroke, 
thereby preventing fluid from 
being pumped into suction 
piping. 


Engineering Representatives in the United States, Canada, Mexico, Europe, Asia, South America and Africa. 
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Standard motor-driven Controlled Vol- 
ume Pump being tested for accuracy by 
independent research organization. For 
details of test procedures and results, 
write for Technical Paper No. 55-1-1, 


Required accuracy for 
metering process additives 


HE INHERENT accuracy (within + one percent) of Milt 

Roy Controlled Volume Pumps can solve your chemi 
metering problem. As flow controllers, these units sim 
taneously meter and pump process fluids. As ratio 
trollers, they maintain a fixed relationship between a 
tives and process streams. As final control elements & 
contribute to accurate regulation of pH and other pro 
variables. 
There is a Milton Roy Controlled Volume Pump or cit 
ical feed system for practically every chemical mete 
need. Capacities range from 3 milliliters per hour #@ 
gallons per minute, with flexible adaptations for manuil 
automatic control of pump capacity. Pressures 
50,000 psi. 
Write for application data contained in the bulletins iit 
below. One of these will probably suggest the simple,® 
nomical solution to your chemical metering problem. 
Bulletin 455 “Controlled Volume Pumps in Paper Malt 


Bulletin 953 “Controlled Volume Pumps in Indu 
Water Treating”’ 
Bulletin 1253 ‘Controlled Volume Pumps in Proce 
strumentation.” 
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What's The Direction Of Your Automatic Control Policy? 


There’s no doubt that management now looks upon automation and automatic control 
as important technological phases in industrial development. There are many levels 
of understanding. The conservatives with a “wait and see” attitude are looking 
for definitions and benefits in their respective areas of activity. Some industrial 
groups are experimenting almost blindly to keep up with competition, while others 
are applying automatic operations techniques on a scientific basis. Then, there 
are those pioneers who have been using automatic control for years and are now 
re-evaluating their policies. 


Whether your company is just beginning to think about automation, or has been 
using automatic controls for 40 years, there is a policy which governs its stature 
and latitude of operation. Which way does your company policy operate? From 
the bottom up, from the top down, or from some mid-position in both directions. 


Without too much reflection, it is obvious that it must be from the top down for 
effective results. Despite this primary business axiom there are literally hundreds 
of large users of instruments and control equipment who operate with hampering 
policy. Too many users attack measurement and control problems on a piece-meal 
basis. As such, top management never gets the whole picture of automatic control 
integration with other operating technology. This compounds the error of failing to 
employ the right people for automatic control engineering. As a result they will never 
really know what complete automatic control engineering can do. 


The new name for this approach is more commonly known as “systems engineering”. 
Literally, it means just that, for instruments and controls, including computers and 
such, are vital pieces of equipment which must be integrated with every part of an 
operation. From receiving of raw materials, through processing, control, accounting 
and shipping, they may be applied for improvements. Because the base is broad, 
top management is the only logical place for instrument and automatic control 
engineering to start. One practical way to approach the problem is to permanently 
establish top flight auiomatic control people on your engineering and management 
teams, with status equal to any other group. From the inception of a new project, 
plant or expansion program, they have the chance to contribute. If you have the 
right personnel, the results are often times amazing. 


There are relatively few companies with instrument and control organizations that 
can be termed model. The chemical and petroleum industries are typical of the 
process industries having highly organized instrument groups. Electronic manu- 
facturers engaged in government ordnance, computer and missile work are typical 
of those placing high priority on measurement and control engineering. Some in- 
strument manufacturers are now thinking in terms of systems engineering in design- 
ing and applying instruments for industrial customers. Despite these bright spots, 
there are many instrument and control groups that must fight for an opportunity to 
perform and contribute important information. 


Management will never find a better opportunity to take advantage of the tremendous 
interest in the field of instrument engineering and automatic control to strengthen 
its technological know-how. 


Che we (, 


Editor 
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e A comparison of the two systems from the standpoint of pe. 

















by V. V. Tivy* 
formance, application, operation, maintenance and cost. 
NY WRITTEN or public utterance on so controversial “ . . The recorder pen and controller element are dis 
a subject as Electronic vs Pneumatic control equipment associated” ... True and very important but pioneered 
is suspect. Generally the speaker or writer is proving a pneumatic instruments. Nearly all “miniature” pneumati 
point and as is always the case, “facts” can be presented instruments in the market are built this way. 
in such a manner as to make a conclusion predictable. In “... Most reliable” ... Yet no pneumatic controller man 
this instance, this writer is in the enviable position of facturer would even think of using a component with # 
having no axe to grind other than that of having people short a life as a vacuum tube. 
say “well that makes sense.” From a commercial view- “Air lines freeze and plug”... This does happen. It# 
point, any servant of a company whose operations are suggested that generally this occurrence could have bes 
about equally divided between mechanical, pneumatic and avoided. Air dryers are available from many source” 
electronic devices is unlikely to make a condemnation of Freezing air lines can seldom be classed as an engineering! 
one system. However, if one method is clearly more problem, it is just expensive to “winterize” an air system” 
suitable than another for a particular purpose, then one This factor should appear under the heading of “cost.” 
is free to make his choice secure in the knowledge that é 
production of that equipment presents no problem. In discussing relative merits of equipment, one mut” 
: : f : define the area of comparison. The following considers 
It should be clearly understood that this discussion is tions seem to be important: : 
concerned with instrumentation of the so-called “Miniature i ; Fi 
or Graphic Panel” type. The word “Consotrol” comes to A. Automatic Control Performance an 
mind. Clearly, all comparisons are made between instru- B. Flexibility and Adaptability . & 
ments of the latest type. Even as the earliest pneumatic C. Reliability 
components were poor by present-day standards, so do we D. Maintenance Considerations “a 
consider the older electric controllers clumsy in the light E. Safety 
of modern electronics. F. Cost 
The proponents of the Pneumatic Control System are Many other factors such as availability, manufact 
most heartened when they hear the many emotional or service, etc. which affect the buyer are beyond the 
factually unsound reasons that are stated for the switch of this discussion. 
to Electronics. It is well to dispose of this type of argu- 
ment, because it has no place in an engineering discus- A Automatic Control Performance 
sion. We list a few typical statements and the rather Perhaps the first item, control performance, is the 
obvious counter arguments. discussed. Once again, it becomes necessary to reduce 
a : a —- ‘ area of discussion. We are concerned with indust 
Because of ‘plug-in’ construction” . .. Practically all strumentation in the process industries, oil re 


pneumatic instruments of the miniature type are more 
completely plug-in than any electric; furthermore, the 


pneumatic plug-in units are never a potential hazard in 
explosive areas. While many factors affect the performance of 4 


troller and its accessories, it is popularly believed 


chemical plants, the paper industry and other 8 
plants. 





“Because of smaller panels or consoles” -.. The smallest is in the measure of (1) sensitivity and (2) speed 
electronic recorder controller occupies a panel space of 55 sponse that important differences may come to 
square inches while the largest pneumatic recorder con- Transmission lags are the third key to control performanit 
troller takes only 35 square inches. Let us, therefore, consider each factor individually ani 

“Electronic instruments don’t have delicate parts and finally examine some complete systems. may 
are maintenance free” ... Vacuum tubes, differential trans- due 
formers, solenoid motors, etc., are hardly the most rugged Al — Sensitivity sigr 
devices seen in instruments. Believing that actions speak more loudly than words of t 

some representative and comparable pneumatic and ele mer 
eee tronic components were checked for sensitivity. F 
ochiet Agghication aon gp we ee Sonpere Company. Foxboro, Mass. method of checking for “ultimate sensitivity” was to a me 
‘oesened” at the’ Philadelphia “Section ISA Tomiesnen “Automatic a sinusoidal input to the device under test, recording will 
Control Loops—Electronic or Pneumatic,” October 28-29, 1955. input and output. (The frequency was slow enough the 
1These quotations and all the succeeding ones are taken from published the test was truly one of sensitivity, not dynamics.) Mag 


articles advocating all electronic instrumentation. 
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Fig. 2. Tests for Ultimate Sensitivity: 1, 2, 3, Sinusoidal inputs with test; |, Input to system on test. All charts, full scale — 0.06 psi. 
amplitude reduced progressively from 1 to 3.; 4, Steady state input Time divisions — 1.0 secs. 


with step changes of 0.001 psi at ‘‘X”’.; O, Output from system on 





K SENSITIWE PRESSURE Pick 


Fig. 1. Block diagram of test equipment to determine ultimate sensi- 


nt the input amplitude was progressively re- 
uced. This procedure was continued until absurdly small 


5 were being measured. It turned out that the limit 

esting was the test equipment rather than the instru- 

Ments being examined. 

care nveniance in testing, pressure or differential pres- 

- ee were checked. The inquisitive minded 

cons er ow one produces a sine wave of such small 
nitude. Figure 1 shows the test set-up. 
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Typical charts (Figure 2) are shown. It is seen that the 
all-pneumatic system had a greater sensitivity than the 
electronic. It is not suggested that this is always the case 
but it is pointed out that the equipment was comparable 
in that similar range and test procedure were used. Other 
tests on the individual components of the systems were 
made and the results are seen in Figure 3. 


Comparing Figures 2 and 3, it becomes apparent that the 
electronic system breaks down at the electric to air trans- 
ducer. 

It is interesting to note in passing that the pneumatic 
force balance controller is an inexpensive but precise 
amplifier with a “gain” that is infinitely adjustable between 
400 and 0.001. In addition, the power gain is tremendous. 

It may be safely said that a good pneumatic device is 
capable of any required sensitivity. (This may have some- 
thing to do with the universal acceptance of pneumatic 
gages for the most precise measurements in the machine 
tool business.) Likewise, electronic devices are capable 
of sensitivities far beyond the limit of practical require- 
ments. 


A2 Speed of Response 

There is, of course, no argument that electronic devices 
can be made extremely fast. Time constants are commonly 
expressed in micro seconds. However, such speeds are of 
no significance in the control loop of an industrial process 
because: 
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Fig. 3. Component Sensitivity Tests: Amplitude of Input Signal was 
reduced to the lowest measurable. O = Sinusoidal output from 
component on test. |! — Sinusoidal input to component on test. 





(1) Most, if not all, measurements are limited dynamic- 
ally by one of two mechanical factors .. . 


Heat transfer lags as in bulbs and sockets which are 
always used in temperature measurements. . 


Necessity of filtering out random “noise” in pressure, 
differential pressure and flow measurements. This is found 
to necessitate “cutting off’ frequencies above about 2 to 5 
cycles per second. (Let it be understood that this noise 
is in the process and not a fault of either mechanical or 


electrical measuring devices.) 


(2) Control valves are slow moving devices. Full 
stroke times of a few seconds are generally considered to 
be fast enough. (Even the poorest pneumatic valve can 
be stroked this quickly with no particular effort.) 


(3) Nearly all industrial processes are quite slow of 
themselves. Also, fairly commonly, arbitrary limits on 
valve speeds are imposed by hydraulic considerations. 


Modern pneumatic pressure and differential pressure 
transmitters are so “fast” fundamentally that the more 
sophisticated designs are provided with nicely engineered 
high frequency cut-offs. (Designed not just to stop me- 
chanical instability, but rather with a proper understand- 
ing of general measurement noise levels.) 


A good pneumatic force balance controller is very fast 
... “flat” to 10 cycles/second and up... and obviously 
its speed of response need not be considered when the 
system includes a control valve. 


It might be added that if speeds greater than this are 
looked for, even electronic systems need careful selection. 
A good rule of thumb, standard in communication practice, 
is that the carrier frequency must be 5 to 10 times that of 
the fastest signal encountered. Thus, a 60 cycle carrier 
is not useful at speeds much over 15 cycles/sec. 


It is safe to say that either electronic or pneumatic 
devices are available with speeds of response much greater 
than those required for industrial process control. 


42 








OVERHEAD 
CONDENSER 









































$ 
3 
E 


ces Se 
ix PRODUCTS 
FEED a 














noe 





(rre)| of i —ta) = 












































a a ts ‘ 
i Ae 4 
i ae i , 1 
— | 
KS fan. a 7] 
Lac te i : ' — ' 
, bs Ps (FR ' 
| z ' 
\ REROLER ‘STEAM 
! - 
| 
| | 
Eee 
aa! | CONDENSATE 
7 
BOTTOMS 
PRODUCT 














Fig. 4. Debutanizer column temperature control evaluation. 
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A3 Transmission of Signals to and from the Controller. 


The most casual investigation is sure to reveal the fat 
that electric transmission is faster than pneumatic methoé 
It takes a somewhat more careful appraisal to determilt 
the point at which the difference in these time constant 
is of importance to a control system. Obviously, a pnet 
matic transmission line of several miles is non-sensicl 
Equally obviously, when the distance is only a hunéré 
feet or so, pneumatic transmission will be faster tht 
necessary for optimum performance. Not many people wil 
argue for pneumatic systems where distances are 1000 f@ 
or over. Few can justify electronic systems because @ 
speed of response when lines are 400 feet or less. In® 
tween these two numbers there lies an intriguingly sm) 
area in which sales engineers and others can debate 
infinitum. Furthermore, the use of “4-Pipe Systems” i 
greatly extended the usefulness of pneumatic equipmé 
in those applications where speed is of the essence. I 
is, of course, true that the speed of the electronic sys 
is seldom harmful. It is also true that the integratit 
effect equivalent to a pneumatic line is often useful. 





A4 Test Data 

In order to investigate the comparative performance é 
pneumatic and electronic controllers under plant conditions 
a carefully monitored test was run in an oil refinery. 
typical application was _ selected—fractionating 0 
temperature control—Figure 4. 


Four control systems were operated consecutively ® 
follows: 


(A) Pneumatic Transmitter — 100’ tubing — Pneumiall 
Controller—Pneumatie Valve Positioner and Valve. 


(B) Resistance Bulb—Electronic Recorder with Pal 
matic Controller—450’ tubing—Pneumatic Valve Posit 
and Valve. 
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4.” TYBING 
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Att PrEUM«ATIC MERSUREMENT 
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Se  ncce SIT 
4.0 Mtn. 
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Fig. 5. Control System Evaluation: Control point changes of about 2° 
used. Charts B, C, D, show performance with optimum adjustments. 





Chart A, shows adjustments on conservative side. Time to new con- 


trol point about 90 seconds in all cases. 





(C) Resistance Bulb—Electronic Recorder with Pneu- 
matic Controller—100’ tubing—Pneumatic Valve Position- 
er and Valve. 


(D) Resistance Bulb — Electronic Controller — Electro- 
Pneumatic Converter — Pneumatic Valve Positioner and 
Valve. 


As shown in Figure 4, the controller performance was 
monitored by a second bulb in the socket together with 
an electric motion pickup on the valve stem. These pick- 


ups were joined through suitable amplifiers to a Brush 
Recorder. 


Four records of similar test runs are shown in Figure 5. 
(It is pointed out that the temperature records are greatly 
magnified. The range of all instruments used was 100°F). 
The following observations are offered: 


(1) In all cases control was extremely precise. Sta- 
bility of control was well within commercial temperature 
measurement limits—(where the accuracy of measurement 
is no better than % of 1% of full scale, % of 1°F in this 


case, there seems to be no advantage in looking for control 
to closer tolerances. ) 


(2) It seems unreasonable to make a judgment that 
one controller did better than another. 


a While there was a substantial difference in the 
ern of the controller outputs (as recorded elsewhere), 


the control valve actions are seen to have been essentially 
the same, 
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(4) The difference in derivative numbers is explained 
by normal differences in circuitry between electronic and 
pneumatic instruments. 


(5) The all-pneumatic control system was less stringent- 
ly adjusted than the others. (Further testing had to be 
cut short at this point because of a plant shutdown.) The 
performance of this control system is, therefore, quite dif- 
ferent, although from a practical standpoint using normal 
plant type instruments for recording, the difference was 
not noticeable. It is also pointed out that while all three 
electronic measurements were made with the same bulb, 
the pneumatic measurement was of necessity made with 
another bulb and the systems are, therefore, not truly sim- 
ilar. In normal installations one finds that the fastest 
temperature measurement is made with pneumatic force 
balance transmitters rather than electric pickups either 
thermocouple or resistance bulb. Since the thermal trans- 
fer lag is a dominant one in the control system, any in- 
crease in speed of response is important. 


It seems fair to say in summary that where transmis- 
sion distances are not great and where good equipment 
is used intelligently, equally excellent performance can 
be expected from either all pneumatic, electronic-pneumatic 
or all electronic control systems. 


B Flexibility and Adaptability 


The claim of flexibility is less easy to put down on a 
factual basis. So much depends upon what is the wish 
of the user. 
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Pneumatic systems are very flexible in some respects... 
one transmitter can be joined to almost unlimited numbers 
of receivers with the utmost abandon .. . one controller 
can operate many valves ... valves are easily sequenced... 
transmitters can be connected to valves direct ... signals 
can be added, subtracted or multiplied accurately with in- 
expensive relays ... all the valves in an entire processing 
unit can be moved to a predetermined limit by operating 
a single pilot valve ... and perhaps best of all, the 3-15 psi 
common denominator assures the utmost in compatibility 
between components. It is certainly standard practice to 
engineer a system using a transmitter made by one com- 
pany, a controller from another, recorder from a third and 
valve from a fourth supplier. Additional devices such as 
valve positioners, receiver gages, alarm relays and so on 
are obtained from other manufacturers without need for 
any effort at assuring proper interconnection other than 
saying “with 3-15 psi output.” 


A considered examination of Figure 5 reveals the flexi- 
bility of the pneumatic system. 


On the other hand, there are advantages to electronic 
systems. Switching and scanning is easy ... any high 
speed operation as in data logging is somewhat easier. . 
110 volt 60 cycle power is available practically everywhere 
... there is no measurement that cannot be made electrical- 
ly whereas there are some that cannot be made pneumatical- 
ly (pH for example). 


The overall conclusion seems to be that the pneumatic 
system seems by far the most flexible as of now. If the 
system requires considerable “scanning,” the electric or 
electronic system is markedly superior. It seems hard to 
condemn the prevalent practice where pneumatic mechan- 
isms are used for control and electric devices are used for 
multiple point recording and scanning. This is close to 
having your cake and eating it. 


C Reliability 

Probably one of the most difficult to pin down. Good 
pneumatic transmitters and controllers, if left alone and 
supplied with clean dry air, will operate without interrup- 
tion for decades. Properly designed industrial electronic 
instruments should do much the same. Vacuum tubes in- 
troduce a problem. It is known that they will fail event- 
ually. Unhappily failure may happen at any time 
although statistically this has not been a serious problem 
to date. If the use of vacuum tubes increases significantly, 
the problem may suddenly rear its head. Magnetic ampli- 
fiers and transistors are the magic answer. Theoretically, 
the promise is great. Time will tell. 


The pneumatic control system has one great advantage 
in the energy storage of an air system. Unhappily, electric 
power is everywhere subject to failure. In some areas, 
interruptions are quite frequent. Standby generating 
equipment is very costly. 


As was mentioned at the outset, the factor of reliability 
is subject to great bias and it is hard to conclude in favor 
of either pneumatic or electronic systems without being sus- 
pected of bias. 


D Ease of Maintenance 

There is a curious theory that electronic instruments 
are the more easily maintained. A close examination of 
the facts exposes some interesting facets: 


(1) Most electronic circuits are vastly more complex 
than their pneumatic counterparts. Consider a controller, 
or a receiver recorder. 


(2) Granted the ability, it is nonetheless more difficult 
to find a fault in an electronic circuit than a pneumatic 
one and it generally involves the use of much more in- 
tricate equipment. 


(3) When the trouble in an electronic device is located, 
the remedy is nearly always to replace a component, big or 
small. 


For these and other reasons, it is easy to understand 
the anxiety for “plug-in” components in electronic instru- 


4d 


ments. General practice is to repair by replacement, a 
to be sure, is quite easy as long as the spare part is at ad 
It must surely be obvious that this method of repair is jug b: 
as easy with pneumatic equipment. However, most " H 
chanics are competent to repair a fault in mech m 
mechanisms. The practice is, therefore, to repair Tathe di 
than replace. 


We do not suggest that one method is better than th el 
other but we merely make the point that with Pneumat) el 
equipment one often has the choice—repair or replag. st 
whereas with electronic instruments there is Seldom ay be 
choice. 


It is the feeling of the writer that the difference in my ™' 
tenance between pneumatic and electronic equipment is y = 
important. It is possible that the cost of maintaining gy 
tronic gear, in inventory and perhaps more highly ski ™ 
technicians, is the greater. The difference in the ty 
maintenance bill of a plant would probably be insignificay” 





di 

E Safety | tri 
Many plants have areas in which explosive vapors @ | 
collect. In this type of plant only an ox would try to arge - 
that an electric or electronic installation is safer than; sel 


pneumatic system. Statistics are useful tools and it; 
perfectly true that much electric equipment is operatiy Th 
in dangerous areas. ; 1 


A large percentage of the instruments of the type ta! be 
we are discussing is used in plants in which the hazardoy ( 
location is predominant. Control rooms may or may Me ( 
be in safe areas. Transmitters are nearly always in ha 
ardous areas. Installation of electrical equipment in the’ ( 
areas is more costly than where explosion hazards are mw 
present. This is merely a matter of cost, however. Te 


important consideration is how safe is an explosion prod the 
electronic installation. Maintenance and routine chet’ is ¢ 
must be performed and some of these checks must be je E 
formed while equipment is in service. ( 
With regard to safety, there can be no argument abo ( 
the fundamentally safe pneumatic system. me! 
i P 

F Cost ( 


The great unknown—cost of installation will not} 
discussed here. In the fullness of time, this factor will! 
rather positively established by those people who mab Seg 
their livelihood installing instruments on a contract bes A 


As far as the cost of the instruments is concerned @ mat 
bearing in mind the quantities that are likely to be mam Hoff 
factured by any one company, certain thoughts are offer for 

(1) Examine two panel mounted recorders. Ext) 
the electronic chassis and the pneumatic receiver resp 
tively. (What is left behind is common to both system) Port 
... Which looks the more expensive to manufacture? 


; w= (Syst 
(2) Examine a pneumatic force balance controller | tom 
its electronic counterpart . . . Which looks the more & closi 


pensive to manufacture? T 
(3) Price a standard Receiver Indicator and @ @)  gyg, 
parable ammeter—(% of 1%) ... Which is the more® flow 
pensive? De 
(4) Then price the manual loading station. In D® 
matics, a regulator and a gauge. Can one produce a Coe 
parably stable electric device for the same price? 





Unfortunately, prices of equipment do not stabilize 
a competitive market at the outset of an era. It is@ | 
known practice in business to develop a market first 
then fix up one’s prices. It is also equally well 
that prices do not come down until competition “hurts 
The point of this observation is merely to suggest that 
evaluations should be made on an engineering rather ¢ 
a price book basis. 


Another point needs making. The present pu 
prices of pneumatic and electronic recorder controllers 
not greatly different. It would be well to examine ; 
specifications to which they are manufactured. The @ SLID! 
tronic people have elected not to meet certain ac arran; 
electric code requirements. Two pen recorders are 


Febr; 


ISA Jo 





Piewiz 





rs ca 
ange 
than; 
1 it i} 
rating 


De tha 
ay De 
in ha 
n thes 
are Do 















available. Unitized construction has been ignored, etc. We 
do not suggest that the decision to follow these paths was 
bad—on the contrary, it may be a portent of things to come. 
However, it is a fact that if pneumatic instruments are 
made to the same specifications, their cost is bound to come 
down. 

Finally, one hears the frequent claim that by using an 
electronic control system one can help pay for it by 
eliminating the cost of an air system. This is a laudable 
statement. To be valid, however, certain conditions must 
be met: 

(1) The cost of the air system can be claimed if it 
would be installed for instruments alone. This is by no 
means always the case. 

(2) If the cost of the air system is being claimed, it 
must be assumed that air is not being used to operate con- 
trol valves. 

(3) If valves are not pneumatic, it is necessary to in- 
dicate the actual cost of the electro-hydraulic or plain elec- 
tric valve. 

In summation, we do not expect comparable electronic 
and pneumatic instruments of the type under discussion to 
sell for the same price. 


The Decision Parameters 

When a purely objective analysis has been made, it can 
be said that the following facts stand out: 

One must use electronic control if: 

(1) Transmission lines are very long. 

(2) The system requires considerable scanning of meas- 
urements and outputs. 

(3) The ambient temperature is likely to be less than 
the dewpoint of the instrument air dryer output (—20°F 
is common). 

Electronic control systems are attractive if: 

(1) Transmission lines are medium to long. 


(2) Data logging is felt to be a key factor of instru- 
mentation. 


Pneumatic control systems are attractive if: 
(1) Transmission lines are short. 





(2) Greater flexibility is looked for. 
(3) Hazardous conditions are prevalent. 


It is safe to say that for many petroleum, chemical and 
similar processing plants the deciding factor will be that 
of cost. 


We do not expect any sudden swing to electronics. 
Rather it is probable that with the advent of such mechan- 
isms the industry will learn more and more about their 
specific usefulness. As time goes by, electronic control will 
find its proper place in the long list of tools that are the 
making of this age of “Automation.” 
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Segregating Valve Provides Tight Shut-Off 


A slide gate type of segregating valve for pneumatic 
materials handling has been announced by Allen-Sherman- 
Hoff Co., Wynnewood, Pa. This valve, which was designed 
for manual or automatic operation, can be installed either 
in branch lines to cut-off inactive portions of the system 
or at points in the system where it is desired to isolate a 
portion. 

Incorporation of the segregating valve in the handling 
system provides several operating benefits. For example, if 
installed in branch feed lines, the valves provide tight 
closure of all inactive branches. 

The result is less volume in the active portion of the 
system, permitting maximum vacuum and higher rates of 
flow for the material being transported. 

Design features of the gate valve include: tight shut- 









t Clevis Pin 


Slide Gate 





SL ; 
—— with valve body disassembled to show slide gate 


February 1956 








Valve Body Electrical 
Adapt 
Holt or Condut Conn 
Solenoid 
» Control Valve 
4 


_— 








Cover 
Cylinder Base 
Vent with Air Filter 


Cylinder 


Cylinder Head 


SEGREGATING SLIDE valve equipped with air cylinder and 
solenoid control valve for air-electric operation. 


off; non-clogging; prevents excessive wear on gate or seat; 
has completely enclosed, dust-proof slide; and variety of 
operating mechanisms to suit requirements of the installa- 
tion. Several designs of operating mechanisms offer a 
choice of automatic or manual positioning of the slide 
valve. 

For automatic operation by a master sequence control 
switch, a solenoid pilot wave is used to admit supply of 
compressed air to the cylinder. For manual operation the 
valves can be equipped with “push-pull” rods when they 
are located at a convenient height for hand operation, or 
the valves can be equipped with chain wheels and hand 
chains when they are located overhead. 
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Flow Calculations 


For Flat Plate Orifices E 


by Howard H. Holmes’ 


e A practical presentation of equations, sample tables and procedure for 





om 


1.0 





calculating flow and orifice plate size for gas, liquid and steam service. 


NE DUTY of every instrument man from time to time 

is the calculation of flow through, or the proper sizing 
of, a flat plate orifice measuring various fluids. Fluids being 
measured can cover a wide range of possibilities, from low 
gravity gases to highly viscous liquids. Since the proper 
sizing techniques of flat plate orifices vary somewhat with 
each class of fluid being measured, this paper will give a 
uniform and practical method of calculating the size orifice 
plate required to give the flow information desired. 


This method of calculation is based on the general flow 
equation as it has been adapted by the American Gas Asso- 
ciation to gas flow. This basis is used for several reasons: 
(1) the necessary tables are published and available from 
the American Gas Association’s Gas Measurement Commit- 
tee Report No. 3, April 1955; (2) the coefficients of dis- 
charge contained in this report are generally accepted by 
industry as being as precise as any data presently avail- 
able; (3) since the majority of flat plate orifice installa- 
tions are concerned with gaseous state fluids, the logical 
basis for plate sizing and flow calculation would be gas. 


Gas Measurement 

The presentation of complete tables to determine all the 
various factors required for calculating flow and sizing 
orifice plates is too voluminous for this paper; however, 
these tables are contained in American Meter Company 
publication “Orifice Meter Constants Handbook E-2, Based 
on AGA Report No. 3.” Several segments of these tables 
appear in the paper to demonstrate their use in calculating 
quantity of flow and orifice plate sizes for various flowing 
mediums. 


The general equation (the so-called “Hydraulic” equa- 
tion) is taken as the basis for all flow measurement and 
calculation within this paper. A simple form of this equa- 
tion will give a starting point to develop flow equations 
which will lend themselves to more practical usage. 


Q, = KA V2 gh 
Where: 


Q, = Quantity flow rate in cu. ft. per sec. 


*Sales Engineer, Westcott G Greis, Inc., Division of American Meter 
Company, Inc., Tulsa, Oklahoma. Mr. Holmes is a member of the Tulsa 
Section ISA. 
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: 2.31 
2.50 
2.62 
2.75 
2.87 
3.00 
3.12 
3.25 
Tem 
be 
K = Coefficient of discharge, including the velocity ¢ 
approach factor, for given conditions 
A = Area of orifice in sq. ft. ; 
g = Acceleration of gavity ft. per sec. per sec. ; 
h = Differential head in feet of fluid flowing 
Since this relationship contains units of measurement mt 
commonly used in practical applications in the Unite” 
States, this equation can be modified to yield units of) P 
Quantity — cu. ft. per hr. based on specific conditions d7 144. 
pressure and temperature, Differential head — inches@) 473 
water, and Static Pressure — pounds per sq. in. absolut)  {$, 
The equation will now read 15.02 
Qa, = C’ V hyDr 
Where: | 
Q, = Rate of flow at base conditions in cu. ft. per hr. 
h, = Differential Pressure in inches of water 
Pp, = Absolute Static Pressure, psia 
Cc’ = Orifice flow constant — the rate of flow in caf Specific 
vity 
per hr. at base conditions when the pressure “i G 
, 0.500 
tension \/hyDy 1.000. 0.505 


The flow equation in this revised form now offers a mm 


: 
practical relationship to employ in calculating flows @) 0595 
sizing flat plate orifices for gas measurement. The om 
unknown quantity is the orifice flow constant, C’, and silt 
this constant can be obtained by multiplying various aval 
able factors together, the following paragraphs will be & 
voted to definitions of the various factors which make # 
the orifice flow factor, C’. : 


0.575 
c’ = F,xF,,x Fy, x F, x Fi, x F,x Yx Viet Fa ro 
) tbe 
Where: : 
0.600 
: 0.605 
F, = Basic orifice Flow Factor—This is a value f asia 
by experiment to apply to any particular 0 620 
and based on the following conditions: Pr 0.625, 
Base, p, — 14.73 psia; Temperature Base, Ty* eam 


60°F; Specific Gravity, G — 1.000; Flowing 640 
perature, T, = 60°; Reynolds’ number = infinitt 
and Expansion factor 1.000. F 
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TAPS—BASIC ORIFICE FACTORS—/", 


{ Pipe, D, Inches 








253.47 
313.18 
379.26 
451.72 
530.57 
615.83 
707.51 
805.65 
910.24 


1021.3 





312.94 
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| 





378.94 378.82 
451.30} 451.14 
530.04 529.83| 
615.16] 614.90 
706.68, 706. 

804.61, _ 804.23! 
908.98 908.51) 
1019.8 | 1019.2 | 
1137.1 | 1136.4 | 
1230.8 | 1250.0 | 
1391.1 | 1390.1 | 
1528.0 | 1526.8 
1671.4 | 1670.0 | 
1821.4 | 1819.7 | 
1978.1 | 1976.1 | 
2141.5 | 2139.2 | 

Fig. 1 


10.136 | 11.376 | 11.938 | 12.090 | 14.688 | 15.000 | 15.250 


312.83 
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TEMPERATURE BASE FACTORS—I’, 


460 +Temperature base °F 


ee ee 
| Temperature Factor 
°F tb 
65 1 
| 70 1.0192 
} 75 1.0288 
] 80 1.0385 
i 
Fig. 2 





PRESSURE BASE FACTORS—‘/',, 


Fpb = 14.73 + base pressure, psia 











Pressure base, psia 





(4 02. uhove 14.4)... 
14.9 (8 oz. above 14.4)..... 
14.95 (4 ox. above 14.7)... 
15.025 (10 oz. above 14.4).. 


15.2 (8 oz. above 14.7) 
15.325 (10 oz. above 14.7).. 
15.4 (1 psi above 14.4)..... 
15.7 (1 psi above 11.7)..... 
16.4 (2 psi above 14.4)..... 
16.7 (2 psi above 14.7) 
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SPECIFIC GRAVITY FACTORS—/, 
Fy “\ 1.0000 


Factor 
Fo 
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Pressure Base Factor used to convert Calculations 
to any pressure base other than 14.73 psia. 


14.73 
‘desired base press. psia 


Fp 


Temperature Base Factor to convert to any desired 
temperature base. Published data based on 60°F 
(520°F abs.) 


Fr 460 + desired temp. base °F 
tb = ——————_ “SEER 


520 


Specific Gravity Factor is used to convert Gas 
Flowing conditions from a gravity of 1.000 (Air 
= 1.000) which is the basis for the published 
tables, to any other gas gravity. 


G 


1.000 
P. = ) 
Flowing Temperature Factor will be applied when 


the Flowing Temperature of the Gas is anything 
other than 60°F. 


r ~ 620 “le 

ee "460 + Flowing Temp. °F 
Reynolds’ number factor takes into consideration 
the variations of the discharge coefficient of an 
orifice due to changes in Reynolds’ number. When 
gases are being measured, this variation in dis- 
charge coefficient is practically immeasurable, so 
an average value of Gas Viscosity is used in com- 
puting Reynolds’ Number Factors. The actual 
value of Reynolds’ number can be calculated by 
using the Basic Equation 


Velocity x Diameter x Density 
Absolute Viscosity 





Rg — 


However, to facilitate the use of Reynolds’ number 
factors as they affect gas measurement, an average 
Value of Gas Viscosity has been assumed and a 
table of values has been prepared and published 
which allows calculation of Reynolds’ number fac- 
tor. 


In this formula “b” is a factor which varies with 
pipe size and orifice diameter, and \/h,p,; is an 
average of estimated pressure extensions. 


Expansion Factor. This is necessary because of a 
change in specific weight as a gas flows through 
an orifice. This factor can be calculated by the fol- 
lowing equations when the static pressure p, is 
taken from the upstream tap. 


Y, = 1— (0.41 + 0.35¢*) *k for Flange Taps 


Y, = [0.333 + 1.145 (s* + 0.7s° + 128"))]”k 
for pipe taps. 


If the Static Pressure is taken from the down- 
stream tap, these formulae must be modified as 
follows: 





Where: 


Y, 


Expansion Factor, upstream pressure connections. 


Expansion Factor, downstream pressure connec- 
tions. 


Ratio of orifice diameter to inside diameter of 
meter tube. 
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x — Ratio of absolute Press. difference across orifice ")” VALUES FOR 


























plate, psia; to absolute upstream pressure, psia. REYNOLDS NUMBER FACTOR, F,.,—FLANGE TAPS * 
b 
r=lt+ 

k = Ratio of specific heats, — the average value of 1.3 —— V hwy 
is used in calculating tables used for gas measure- c Sunennst Mineates of Pine, 20, tustan : 
ment. 2? a a pe | 10 | 7 

’ F 4.897 | 5.189 | 5.761 | 6.065 | 7.625 | | 8.071 | 9.564 | 376] 11.998) ee 
To simplify the calculation of an Expansion — {~~ | —— eee creed ae | Oe | See | Can SSeSS ae 
10 }| 0.0845) 0.0836) 0.0821) 0.0814] 0.0784) 0. 0757] 0. 
Factor for gas measurement, tables have been com- 11 || 0.0803, Gores, 0.0779) 0.0772) 0.07e2 0.0738) 0.0738) O.urie| O.ari0| Coro) Oger 
h : ‘ : . : ’ ; 0.0732| 0.0702| 0.0696| 0.0695| 0.0676) 0.0670) 0. 
piled which give a Value of Expansion Factor 0.13 || 0.0725) 0.0717| 0.0701| 0.0694) 0.0664) 0.0658) 0.0657 0.0838! Soszel 0.0631| Oeste 
which is accurate enough for practical measure- "4 0.0689) 0.0680) 0.0665) 0.0658) 0.0628) 0.0622) 0.0621) 0.0601, 0.0596) 0.0595} 0.0583 
‘ ' ‘ bl . 1. B18] 9.9888) 2.9546) 0.0631 0.0624) 0.0594) 0.0588) 0.0587) 0.0567) 0.0562) 0.0561| 0.0549] 0, 

ment (see Fig. 6). Using this table requires ca 0.0623) 0.0614) 0.0599] 0.0591) 0.0561| 0.0556| 0.0554) 0.0535) 0.0530] 0.0528| 0.0516 

: a, : ig : 0.17 |} 0.0592] 0.0583| 0.0568] 0.0561| 0.0531| 0.0525] 0.0524) 0.0504) 0.0499] 0.0496| 0.0486 

culation of a so-called “Differential Ratio” which 0.18 || 0.0583] 0.0554) 0.0539) 0.0532) 0.0502] 0.0496} 0.0495) 0.0475] 0.0470) 0.0468) 0.0487 

equals the Anticipated Differential Pressure im 429 |} 0.0511} 0.0502| 0.0487| 0.0479 coal obese) neat opeaal oneal ones oes 
7 “agi sag F 0.21 |} 0.0486] 0.0477| 0.0462| 0.0455| 0.0425| 0.0419] 0.0418) 0.0398) 0.0393] 0.0392] 0. 

inches of water divided by the Anticipated Static 022 || 0.0464) 0.0455| 0.0440 0.0433) 0.0403] 0.0397| 0.0396| 0.0376) 0.0371] 0.0370] 0.0358) 

Pressure in pounds per square inch absolute or 3% || dos] aosie) oor] 0.0393) 0.0364) G.0388) 0.0397] 0.0359, 00392) O.0as1| Sasee 

h, + Pr. This ratio is used versus the Beta Ratio — 025 || 0.0407) 0.0399) 0.0383 0.0376) 0.0346) Sener) onnee Scnee) Ocne 0.0313) 0.0301) 
; ms B . J . .0360) 0.0330) 0. | 0. . .0298) 0. T 

to lift values of Expansion Factor. From the — 027 || 0.377| 0.0368) 0.0353| 0.0345) 0.0315) 0.0310) 0.0303| 0.0289) 0.0284) 0.0283| 0.0271| 

Tables, Fig. 6 Ses | Sir ans Soy ie Sab] Rete Seeley fea 

4 = . Y . . .0321| 0.0291) 0.0286) 0. 0.0265} 0.0260] 0.0258) 0.0246 

0.30 || 0.0942] 0.0333) 0.0318) 0.0311) 0.0281) 0.0275 0.0274 0.0256) 0.0248| 0.0248) 0.0236) 

es . .0333| 0. .0309| 0. : .0266| 0. .0245| 0.0240] 0.0239] 0.0227) 

F,, = Supercompressibility Factor accounts for the de- 0.32 || 0.0325) 0.0317) 0.0301 2a 0.0264| 0.0259| 0.0257) 0.0238) 0.0233) 0.0232) 0.0200) 
viation from the “perfect gas” law in calculating 0.34 |) 0.0314) 0.0305) 0.0290| 0.0283 0.0083] 0.0087 0.0246) 0.0226 0.0221 | 0.0200] 0.0008 
pressure-volume relationships. The AGA Report 035 || 90310) 0.0301) 0.0286) 0.0278) 0.0249) 0.0243) 0.0242| 0.0222) 0.0217) 0.0216] oo 

I : e ]- 0.37 |} 0.0305} 0.0296} 0.0281) 0.0274! 0.0244] 0.0239| 0.0237| 0.0218) 0.0213] 0.0212| 0.0200| 0, 
No. 3 gives a method and necessary tables to ca 0.38 || 0.0304) 0.0285| 0.0280] 0.0273| 0.0244] 0.0238| 0.0237| 0.0217| 0.0212 0.0211| 0.0199) 0. 
culate supercompressibility factors, however these 0-39 |] 0.0305] 0.0296) 0.0281) 0.0274) 0.0244) 0.0239) 0.0238) 0.0218) 0.0213) 0.0212) 0.0200 

“ae 0.40 || 0.0306} 0.0296) 0.0283} 0.0276| 0.0246] 0.0240] 0.0239| 0.0220] 0.0215) 0.0213) 0. 
tables hold only for gases containing mostly 0.41 |] 0.0309) 0.0300] 0.0285) 0.0278) 0.0248) 0.0243) 0.0241) 0.0272 0.0217] 0.0216] 0.004 
Methane with small percentages of Nitrogen and 043 |/oon6 0.0308 0.008 0.086 0.086 0.0931 0.0048 0.0030 0.0225 0.0224 o.oer? 
: , . ; : 0298) 0. 0256] 0. 0235} 0.0230] 0.0229] 0.0217 
» ape eg sa For any gem ee wows 045 9.0327 0.0319 0.0308 0.0297 9.0267 0.0262 9.0261 0.0241) 0.0236) 0.0235| 0.0223 
4 mos ace e . .0334| 0.0326) 0. 0304) 0.0274) 0. .0267) 0.0248) 0.0243) 0.0242) 0.0230 
than the above compounds, tne > Goes 0.47 || 0.0341] 0.0333] 0.0318| 0.0311| 0.0282| 0.0276] 0.0275| 0.0256| 0.0251| 0.0249| 0.0238 
method of obtaining the supercompressibility fac- 048 || 0.0350) 0.0341) 0.0326] 0.0319) 0.0290] 0.0284) 0.0283} 0.0264) 0.0259| 0.0258) 0.0246) 0.02 
. > abate he B t Mi th 0.49 || 0.0358] 0.0349] 0.0335| 0.0328] 0.0299| 0.0293] 0.0292| 0.0273] 0.0268 0.0267| 0.0255| 0.0250 
tor is by use of either the Bureau 0 Ines Or TNE 0.50 |} 0.0368} 0.0359] 0.0344) 0.0337} 0.0308] 0. 0.0302) 0.0283] 0.0278] 0.0276] 0.0265| 0.0260) ome” 
0.51: |] 0.0378) 0.0369] 0.0354] 0.0347] 0.03181 0.0313] 0.0312) 0.0293, 0.0288| 0.0287) 0.0275) 0.0270, 0am 


























Bureau of Standard apparatus which determines a 
supercompressibility factor for the particular gas Fig. 5 
being measured. 















































F,, = Manometer Factor — This factor is used with the EXPANSION FACTORS — FLANGE TAPS—), on 
Mercury Type Differential Gage to compensate for : : 
the small error in measurement caused by the un- Static Pressure Taken from Downstream Taps ‘ 
balanced weight of dense gas above the mercury ; ; 
columns. This factor does not apply when bellows ; . < [7 + °c ——— 
hw B=; Ratio - ena 
type manometers are used. pr |—_— F a _- — Liquic 
aan) to Ratio} 1 | 2 | 3 | 4 | «8 | 50 | 82 | 4 | 6 | .s8 mete 
- - Specific Wt. Gas “0.0 || 1.0000] 1.0000| 1.0000] 1.0000] 1.0000} 1.0000) 1.0000) 1.0000| 1.0000) 1.0000 a wr 
5 } Specific Wt. Mercury 2 || oor] t-00r3) 1-00r3) 1-o0rs) 1-00r3| 1-oor2 1 {-o0r2| }-00r2| toot" 1 . “050 
0.3 || 1.0020 1.0020| 1.0020] 1.0020] 1.0019} 1.0018 1.0018] 1.0018) 1.0017| 1.0017 , 05t 
at line conditions of pressure and temperature. He by By BB BB BB BB a on 
Using the various factors defined above, the following 0.6 || 1.0040] 1.0040| 1.0040] 1.0039] 1.0038) 1.0036| 1.0036| 1.0035) 1.0034! 1.0033 ry be 
examples will demonstrate their use in calculating the 9% | }-O083) 10083) 18083) 1'S0s:| 1.coso 1 0049 oa oer oe ee 
Orifice Constant C’ for measuring gas through Flat Plate 0.9 I! 1.0060! 1.0060! 1.0060) 1.0058! 1.0057] 1.0055) 1.0054) 1.0053) 1.0052! 1.0050) a 4 
Orifices and calculating the plate size required to measure Fig. 6 : - 
a given quantity of gas at known conditions. : oat 
0.6; 







































































Example 1. 
Problem: To calculate the orifice flow Factor C’ for a Specific || Flowing Pressure, psig ae 
given size orifice and calculate the quantity of gas flowing — ss ' 500 1000 | 1500 | 2000 | 2500 | @ 
for a particular set of conditions. A mercury type meter is Aeuhd : y an 
used with Flange Taps. 55 1.0000 .9990 on eee "99 : .9942 «| ‘Viscosit 
60 1.0000 .9989 .9976 .9962 9946 .9933 3 in Saybc 
d <= Diameter of Orifice — 2.000 in. Factor Fig. No. 70 10000 ‘oor $570 ‘oa ‘9008 "9912 ry ——. 
75 1.0000 .9986 9965 | 9937 .9915 a 4 
D = Internal diameter of meter tube = a ai ii Ambient Temperature =80°F e 4 
10.020 in. F, = 805.76 1 | 0000 | So90 3379 | ‘gor | ‘go55 | Soa | SP tam 
P, = Pressure Base, 8 oz. above 14.4 = = y= yoo -4 _ | ‘Sosa ‘9040 _ s ‘an 
14.9 psia. Fy, = 0.0886 2 ee <0 
' 400 
T, = Temperature Base = 60°F. F,, = 1.0000 3 /— = 
200 
G = Specific Gravity — 0.60 F, = 1.2910 4 is 
. FLANGE TAPS—VALUES OF F; = 
T, = Flowing Temperature = 65°F. Fie = 0.9952 
Static P btained . : : . : : 7—_|_ 5 
atic Pressure obtained from Down Stream Flange Tap 0.10 || 201.38 | 201.36 | 201.33 | 201.30 | 201.28 | 201.25 | 201.23 | 201.20 | 201.18/@ 
; ; 0.11 |] 201.13 | 201.12 | 201.10 | 201.08 | 201.06 | 201.04 | 201.02 | 201.00 | 200.9 
Average Differential 49.5 inches. 0.12 || 200.96 | 200.94 | 200.93 | 200. 200.91 | 200.89 | 200.88 | 200.87 | 200.8 
0.13 83 | 200.82 | 200.82 | 200.81 | 200.80 | 200.79 | 200.79 | 200.78 | 2077/55 py 
Average Static Pressure = 80 psia (65.6 psig) ried) sci jooened boat mene omer bese prawn be Sn 
- P 0 PSIg 0.15 || 200.75 | 200.75 | 200.75 | 200.75 | 200.76 | 200.76 | 200.76 | 200.76 | 20077 6 1 
0.16 |} 200.78 200.79 | 200.79 | 200.80 | 200.81 | 200.81 | 200.82 | 20083 xDans 
pg = 2.000 -- 10.020 = 0.20 0.17 || 200.85 | 200.86 | 200.87 | 200.87 | 200.88 | 200.89 | 200.91 | 200.92 | 2009 
0.18 |} 200.95 97 | 200.98 | 200.99 | 201.00 | 201.02 | 201.03 | 201.04 | 20108 )6s 
0.19 || 201.09 | 201.10 | 201.11 | 201.13 | 201.14 | 201.16 | 201.17 | 201.19 | 201.2 Perec 
\/h.P, = Average Pressure Extension — 63 0.20 || 201.23 | 201.25 | 201.26 | 201.28 | 201.29 | 201.31 | 201.32 | 201.34 | 20148 Cal 
0.21 || 201.38 | 201.40 | 201.41 | 201.43 | 201.44 | 201.46 | 201.47 | 201.49 | 201017" Valcula; 
For p =0.20, D = 10.020, b = 0.0418 Fig. 8 
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FLANGE TAPS—PIPE DIAMETER FACTORS—F, ——_ 0.0418 


Then F, = 1 + =1 + F, = 1.0007 5 













































































































































































———————— — 
——_ Internal diameter of pipe in inches, D ViwPr 63 
3 | 4 , : 
2 2S ee a. |°_ Differential Ratio = hy + p, = 0.62 
= 7.689 | 1.939 | 2.067 | 2.300 | 2.626 | 2.900 | 3.068 | 3.152 | 3.438 | 3.826 | 4.026 4.897 
an ota ; 0090! 1.0067} 1.0054| 1.0048| 1.0030| 1.0009! 1.0000 0.9972 «By physical test F,, = 1.0046 
ae [value vai i S| 1a gaa sey Phy ' 
et os Ho) 10122 1.0122) 1 b088| 1.0068) 1.0049| 1.0038] 1.0034 1.0020) 1.0006 0.9986 4 Manometer Factor 
0.14 1.0125) 1.0114 1.0104} 1.0085| 1.0060) 1.0042) 1.0032) 1.0028 1.0016) 1.0004 0.9990 (by interpolation Fig. 7) re = 0.9999 7 
o.1$ | 1.0117| 1.0104] 1.0084) 1.0075) 1.0051) 1.0035 1.0026) 1.0023) 1.0013) 1.0003) 1.0000) 0.9994 
0.16 || 1.0108} 1.0089 ‘Sor 1.0054 1.0033) 1.0021| 1.0015] 1.0072) 1.0006) 10002 ‘\o000 «Then C’ = Fy x Fy x Fy x F, x Fix F,x YxF,, x Fa 
0.17 || {'9087| 1.0070] 1.0060] 1.0044) 1.0025| 1.0014| 1.0009] 1 0007) 1.0003) 1.0000) 1.0002 Cc’ = 1033.0 
we) 18 || 1.0076] 1.0089] 1.0049] 1.0033) 1.0017) 1.0008) 1.0004) 1.0003) 1.0000, 0.9999 1.0003 F 
: ; 
BS) am | sue al vom aur) tae 0S ge Lom 1s For an average pressure extension 
S| oye te a uae | Secombe 
bet 10033 por? 1 oti! 1,003] 0.9998] 0.9997! 0.9996] 0.9998) 0.9999) 1.0000! ‘10002 «=f W/hy De = ¥/49.5 x 80 = 62.929 the flow rate would be 
ax | uw vz cm asm ase Seas Oem OS 1 am 
t i t .! X d | WwW 1 — , — = 
$27 || 1001 1.0008) | 003] 0.9999] 0.9999) 0.9999) 0.9999| 0.9999 0.9999) 1.0000) | 1.0001 Q, = C’ VhyDe = 1033.0 x 62.929 = 6500.6 cu. ft. per hr. 
73 || 1.0016] 1.0005] 1.0002) 1.0000| 0.9999) 0.9999) 0.9999) 0.9999) 1.0000) 1.0000) | 1.0001 
0.29 |] 1.0013) 1.0003) 1.0002} 1.0000) 1.0000) 1.0000) 1.0000) 1.0000) 1.0000) 1.0000) | 1.0001 Inspection of Example 1 regarding the calculation of 
0.30 | 1.0012 one by oan oot Boor| Lioeeo| Lopoo| 1:b000| 1-ooo0| 2°) 1:0999 ~=—s Basic Orifice factors, F,, and the included table of F, values 
| iz $32 || 0010) 1.0005 12008) 10008) | 208) | aooel t-aeot by --lBy sy 1.0000) | 1.9900 will reveal that these tabular values of F, factors are shown 
= br b+) e008 10006] 1.0005| 1.0003| 1.0002) 1.0002 1.0001 1.0001 1.0000) 09999 Only for even orifice sizes and generally obtainable pipe 
tam) 0.35 || 1.0012 1.0008| 1.9008) 1.0006) 1.0008 1.0003) 1.0002) 1.0002| 1.0001| 1.0000, 1.0000, 0.9999 weights. Since accuracy limitations will not permit a 
Fa 0.38 aot por {0010 1.0008 on Bayan By penn 10001 | {noel 0.9988 ~—s straight line interpolation on the F, table and the formulae 
& 0x8 10017 ane yt! canoe yoo yao be By Bp By} 0.9998 ~—s- for calculating these values are by necessity rather long and 
198) 40 || 1.0020] 1.0016! 1.0013] 1.0010] 1.0007) 1.0005] 1.0004! 1.0004] 1.0002! 1.0001) 1.0000, 0.9998 tedious, the need for a simplified and accurate method of 
E 0.41 |] 1.0022 Lamy tans by —_— — —_ ee 4 o.sees calculating basic orifice factors for odd sizes is apparent. 
oa 1 oe s| 1.00201 1.0017! 1.0013] 1.0009) 1.0007) 1.0005] 1.0005! 1.0003) 1.0001 09997 This need has been solved by providing supplementary 
s 1 coer aoa! Hepesate Papeete Pasmept Rescoe! Pecos bese: faeces: besnee 0.9997 tables which tie the basic orifice factor to Beta Ratio, g, 
Bs eee 10016 ‘aor2 0008 {007 0006 0004 0001 1.0000 0-3, rather than definite pipe and orifice size. 
r d J d d d } WW | 1. d 1 b ; iti a . _— 
a 0.47 || dasel 10026) 1.0028] 1.0018) 1.0013) 1.0008] 1.0008, 1:0007| 1.0004) 1.0001 | O.g996 Since by definition F, = 338.17 K,d*, Where: K, = Dis- 
Te wn charge Coefficient when Reynolds’ number is infinite, 
5 s- 
' let F, = 338.17 F,F,d* then let 
’ 
F, = 338.17 K, for a 4.026” line and 
OILS, SPECIFIC GRAVITY—TEMPERATURE FACTORS—/’,, : ‘ : ; 
MERCURY TYPE METERS F, = K, for any ane me at a particular 8 ni 
i ‘ Bsa Va K,, for a 4.026 inch line at same £g ratio 
z at = 0.2730 A) xs YL 
i al ir aoe Rael, aos K, 
Liquid SHitt 7 side Nini then F,, = 338.17 K, (for 4.026” line) x75, x a 
— Temperature of flowing oil, °F. . K, (4.026 ) 
gra 
oF 40 | 60 | 80 | 100 | 125 | 150 | 200 | 250 | 300 Where: d = Orifice Diameter, inches. 
oat 1.4188) 1.2000) 1.3712) 1.2600 1.2088) | The basic orifice factors can also be calculated by putting 
0.52 1.3873 1.3676| 1.3462| 1.3231] 1.2902) i ion i 
ass 1'3728| 1.3896) 13398) 3te4| 1.2807) the basic equation in the form 
054 1.3584] 1.3411) 1.3222) 1.3023] 1.2744) 
0.55 1.3447| 1.3282] 1.3108) 1.2918) 1.2663. F, = F,F,D* 
is uu te 
0.58 1.3058] 1.2922! 1.2779 a oo Where: D = inside diameter of meter tube 
= 1.2932| 1.2805) 1:2670| 1.2533] 1.2349 
1.2816) 1.2695) 1.2574! 1.2445) 1.2282) 1.2118) — om sf 
is i aa late ae act 
F = 1.2479) 1.2373) 1.2265) 1.2156) 1.2016) 1.1873) | This form is valuable in calculating a basic orifice factor 
“=e Fig. 10 when the orifice diameter, d, is unknown. 
—_ Example 2. 
7. Problem: To calculate the basic orifice factor, F,, for an 
vi _ : i ° Boa 
= SCOSITY FACTORS FOR LIQUIDS—F, _. odd size orifice plate, specifically a 0.532 inch orifice using 
| Bp nnd Value of dDhyo/G: Flange Taps in a line 2.626 inches in diameter 
s _weonds |} 10 | 20 | 40 60 | 100 | 150 | 200 | 300 | 500 | 1000 0.532 
* mo i) 101 | 1.05 | 1.09 | 4.12 | 1.14 | 145 | 16 | 1a7 | 17 —=—__——== 6.9036 
Hon a 102 | 1.08 | 1.49 | 1.94 | 1.95 | 1.96 | 1.17 | 4.97 | 1417 B 2.626 ones 
rl 1500 1.06 1.11 1.13 1.15 1.16 1.17 1.17 1.17 1.17 
1200 1.09 113 1.14 1.15 1.17 1.17 1.17 1.17 1.17 1.16 4 F. = 201 26 Fi 8 
s a x 115 | 1.96 | 4.97 | 4.47 | 4.47 | 4.47 | 1.16 | 1.140 for Bp = 0.202 1 = .26 Fig. 
BB Lie fs fae fae fie fig fg fag, | ag) ae 
MS) tay faz | oaaz | ae | r.as7 | 1.146 1138 | 4420 | 1106 forp = 0.203 F, = 201.28 Fig. 8 
wo iS |Z | az | az | ts9 | tags | 1.136 | 15126 | 1.111 | 1.096 
ee > WI7 | 4.97 | 4.46 | 4.143 | 1.130 | 1.123 | 1.113 | 1.101 | 1.088 By interpolation for g = 0.20259 F, = 201.27 
9 | iy 2 1.182 | 1.140 1.125 | 1.115 | 1.108 | 1.098 | 1.090 | 1.078 
am} 117, | vs4e | 1428 | 1.117 | 1108 | 06 | tost | t0e4 | tors | ost See Fig. 9 for g = 0.203, D = 2.626 F, = 1.0008 
120 tn 1.130 | 1.113 | 1.104 1.086 | 1.081 | 1.073 | 1.064 | 1.051 
ps 1.117 | 1.102 | 1.093 | 1.084 | 1.077 | 1.071 | 1.062 | 1.054 | 1.043 then F. = F.xF.x @? 
1.125 | 1.108 | 1.093 | 1.085 | 1.075 | 1.068 | 1.062 | 1.055 | 1.047 | 1.036 oe wee oe 
Fig. 11 F, = 201.27 x 1.0008 x (0.532)? = 57.005 
201. 
4 If the orifice flow factor C’ is required it may now be 
200.77 calculated as shown in example one. 
20% |#) Fors = 0.20 and h, + p, = 0.62 . 
200.77 
moe Expansion Factor Y, = 1.0041 6 Measurement of Liquids 
Pr Supercompressibility Factor In order to use the basic orifice factors, F,, as developed 
Er Caleula for gas measurement, it is necessary to modify these factors 
mee ulated from actual gas sample by applying a gravity-temperature factor, F,,, which will 
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convert the units of measurement from cubic feet to gallons 
and density units are converted to units applicable to 
liquids. This gravity-temperature factor for use with 
mercury type orifice meters is defined as follows: 


/13.57 —G x,/ G. 
F,.’ = 0.27301  ———_— )- — 
” G G 
Where: F,,’ = Gravity-Temperature factor for liquid 
measurement using mercury type orifice 
meters. 
G,; = Gravity of flowing liquid at flowing 
temperature 
G = Gravity of flowing liquid at 60°F. 


For use with a bellows type orifice meter, this equation 
without the wet leg correction becomes: 


1.00571 
VG G 


To simplify the use of gravity-temperature factors and 
eliminate their calculation for each specific case, tables 
have been prepared which can be found in American Meter 
Company publication, “Orifice Meter Constants, Handbook 
E-2, based on AGA Report No. 3.” (See Fig. 10) These 
tables are based on an average expansion factor for liquids 
and cover a range of gravity and temperature within most 
limits. 

Since many liquids generally measured by industry are 
not compatible with mercury, the use of some sealing 
liquid other than the fluid flowing is general practice. This 
unique fluid in the manometer and the attached seal pots 
will introduce an error in measurement, so a factor F,, — 
seal factor is used to compensate for this condition. 


‘— G, 


13.57 
F.. (87) = : for 8” or larger sea! pots 
13.57 — G, . ~~ 


Where: G, = Gravity of sealing fluid 


G, = Gravity of line fluid at 60°F. 


For 4 inch diameter seal pots F,, can be determined from 
the following empirical equations: 


F,, (4”) = 0.60 x F,, (8”) + 0.40 for a 50” meter. 
F,, (4”") = 0.80 x F,, (8”) + 0.20 for a 100” meter. 


No seal factor is required when using seal pots on a bellows 
type meter. 


With Gases, the effect of viscosity changes on the dis- 
charge coefficient are very small; however, with liquids, 
especially viscous liquids, the viscosity effect on the dis- 
charge coefficient is quite large. By nature a factor to 
account for viscosity effect must be based on tabulated re- 
sults of actual tests. This rules out the development of a 
practical mathematical expression to calculate a liquid vis- 
cosity factor. A practical way to tabulate these necessary 
factors has been developed which makes use of units com- 
monly used in practical measurement. These units are 
Saybolt Viscosity and an index of Reynolds’ number dDh, 
-+- G,. A table showing this tabulation is listed as Fig. 11. 

By employing the factors developed above with the basic 
orifice factor for gas, the rate of liquid flow can be de- 
termined as follows: 


Q = Cc Vvh, 
Where: Q, = Quantity of liquid flowing, gallons per 
hour 
C’ = Orifice Constant = F, x F,, x F,, x F, 
h, = Differential Pressure, inches of water 
F, = Basic Orifice Factor 
F,, = Gravity-Temperature Factor 


50 


Fa — 
F, 


Seal Factor (if required) 


Reynolds’ Number, Viscosity Factor 


Example 3. 


Problem: To calculate the orifice constant, C’ for ay 





mercury type meter measuring liquid. Meter CQ Uipnes 
with Flange Taps. 
d <= Diameter of Orifice = 2.875 Factor Fig. Ny 
D = Internal diameter of meter tube 

= 10.136 F, = 16754 | 
G, = Gravity = 0.61 at 60°F 
T, = Flowing Temperature = 80°F F”’,, = 1.2468 W 
Seals G, = 0.87 50” meter 4” seals F,, = 0.9939 
Saybolt viscosity at 80°F = 120 secs. ; 
h, — 18 inches, then dDh, -+ G, = 860 

KF, = 1009 


; 
C= Fish, Fa xP, 


C’ = 1675.4 x 1.2468 x 0.9939 x 1.046 
C = 21716 


One of the most frequent applications of liquid measur 
ment is calculating an orifice size which will allow the fig” 
of liquid to be read directly from a chart which is om 
structed to record the square root of the differentia) 
Charts of this type are commonly referred to as L-10 char 


Example 4. 


orifice constant to the nearest even hundred. This wi 
allow the L-10 or Square Root Chart to be read directly 
hundreds of gallons per hour for each major chart gradw 
tion. Approximate maximum rate of flow 2800 gals. perk! 
at 60°F., Flowing Temp. = 80°F., Oil Specific Gravity =) 
0.55 at 60°F., Viscosity 120 Saybolt seconds at 60°F., Inst) 
Diameter of meter tube 2.300 inches, mercury type mete 
using flange taps, meter sealed with water (G, = LW 
using 4” diameter seal pots, and L-10 charts are used i 
100 inch meter. é 


Problem: To determine the orifice size to obtain a we 


Approximate Maximum Rate of Flow 2800 gal. per be 
Differential Pen Reading at Maximum Flow, h, = 10 | 
Approximate value of unit orifice constant, ; 
280, Round this value out to the net 


— 300, then? 


U = 2800 - 10 


est desirable unit orifice coefficient, say U 
applying various factors previously defined 


U Peri Paern tre Ka BM 
Solving for F, 

F U a f 

‘ w=... 7,= zt, &F ’ 

Where: 


U Unit Orifice Constant. Quantity which flows th 
an orifice when the differential reading is 1.00 
L-10 (square root) chart. 





7Ditt. Rane 

/ of Meter! 
Static Pre 
Range 


M = Meter constant for L-10 charts — 0.01 | 


All the factors in the above quotient can be cal 
from known data with the exception of the diameter 
tor, F,, which is always close to unity and will be 
to be 1.000 in the initial calculations to approximalt 
required orifice diameter. Since the dDh,/G, rati0 is® 
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FLANGE TAPS—VALUES OF F, 
————eeee —————— — — $< ~ 
1 2 3 4 5 RE. 8 9 
~ 2054) 2.095] 2.136 2.177] 2.219] 2.261 2.304] 2.347] 2.390 
2478} 2523} 2.568} 2613] 2659] 2.705, 2752] 2.799] 2.846 
a 2942] 2.991; 3.040] 3.089} 3.139] 3.189) 3.240] 3.291| 3.342 
‘ 3.446, 32.499] 3.552) 3.606] 3.659] 3.714) 3.769] 3.824) 3.879 
apne 3991, 4.048] 4.105] 4.163] 4.221] 4.279] 4.338) 4.397) 4.487 
4.577| 4.638 4.699] 4.761| 4.823] 4.886, 4.949] 5.012] 5.076 
5205] 5.270] 5.335) 5.401] 5.467| 5.534] 5.601/ 5.668] 5.736 
5.942} 6.012) 6.082} 6.152] 6.223] 6.295] 6.366] 6.438 
g. No 6584) 6.657| 6.731| 6.805] 6.880] 6.955) 7.030] 7.106] 7.183 
7336 7.414) 7.492] 7.570] 7.649| 7.728 7.808] 7.888, 7.968 
g.131| 8.212) 8294 8.377] 8.460] 8.543] 8.627) 8.711| 8.796 
8.966) 9.052 9.139 9.225] 9.312) 9.400] 9.488) 9.576] 9.665 
L | 9.844, 9.934] 10.024] 10.115] 10.207] 10.298] 10.390] 10.483] 10.576 
40.763] 10.857} 10.952} 11.047) 11.143] 11.239] 11.335] 11.432| 11.529 
11.725| 11.823} 11.922) 12.021] 12.121] 12.221] 12.322) 12.423] 12.524 
12.728, 12.831] 12.934] 13.038] 13.141) 13.246) 13.351] 13.456] 13.562 
13.774, 13.881} 13.989 14.097] 14.205] 14.313) 14.422) 14.532| 14.642 
44.863, 14.974] 15.086] 15.198] 15.311] 15.423) 15.537| 15.651| 15.765 
8 i 15.995] 16.110] 16.226] 16.343] 16.460| 16.577| 16.695] 16.813| 16.931 
17.1701 17.290] 17.410] 17.531] 17.652) 17.774 17.896) 18.018 18.141 
9 18.389, 18.513] 18.638| 18.763] 18.889) 19.015] 19.141] 19.268] 19.395 
19.651, 19.780} 19.909] 20.039] 20.169) 20.300) 20.431| 20.562 20.694 
20.959] 21.092] 21.226] 21.360] 21.494) 21.629] 21.765} 21.901| 22.037 
20.311| 22.449| 22.587] 22.726] 22.865| 23.004] 23.144] 23.285| 23.426 
23.709; 23.851| 23.994] 24.137] 24.281| 24.425] 24.570| 24.715| 24.860 
25.153; 25.300] 25.447] 25.595| 25.744 25.892} 26.042! 26.191) 26.342 
26.644| 26.795| 26.947} 27.100| 27.253| 27.407) 27.560| 27.715| 27.870 
28.181 28.493] 28.652} 28.810} 28.968] 29.127| 29.287] 29. 
, 29.767| 29.929| 30.091| 30.253] 30.416] 30.579] 30.743] 30.907| 31.071 
| tl 31.402] 31.568] 31.735] 31.902] 32.070] 32.238] 32.407| 32.576| 32.746 
33.087| 33.258] 33.430] 33.602} 33.775] 33.948] 34.122] 34.297] 34.471 
34,823} 34.999] 35.176] 35.353] 35.531/ 35.710 36.068 36.248 
36.610| 36.791| 36.974] 37.156] 37.339| 37.523) 37.707| 37.892) 38.077 
38.4501 38.636| 38.824] 39.012| 39.201| 39.390] 39.579| 39.769] 39.960 
40.343} 40.536] 40.729) 40.922) 41.116] 41.310] 41.506} 41.702| 41.898 
42.292] 42.490] 42.689| 42.888} 43.087] 43.288] 43.488] 43.690| 43.892 
44298| 44.501| 44.706] 44.911] 45.116] 45.322] 45.528) 45.736) 45.943 
46.361| 46.570! 46.7801 46.991] 47.203| 47.415| 47.627| 47.840| 48.054 
easurt Fig. 12 
he flor 
is co 
rential 
chart STEAM COEFFICIENT FACTORS—F, 
SATURATED STEAM 
vw’. mf For Mercury-Type Meters 
Vp, 
f 
| Steam Quality, Per Cent 
Pressure, 
pig | 100 99 98 97 6 95 94 92 90 
1 | 0.0514 | 0.0517 | 0.0519 | 0.0522 | 0.0525 | 0.0527 | 0.0530 | 0.0536 | 0.0542 
5 | 0.0510 | 0.0513 | 0.0515 | 0.0518 | 0.0521 | 0.0523 | 0.0526 | 0.0532 | 0.0538 
10 0.0507 | 0.0509 | 0.0512 | 0.0514 | 0.0517 | 0.0520 | 0.0522 | 0.0528 | 0.0534 
15 0.0503 | 0.0506 | 0.0509 | 0.0511 | 0.0514 | 0.0517 | 0.0519 | 0.0525 | 0.0531 
5 0.0499 | 0.0501 | 0.0504 | 0.0507 | 0.0509 | 0.0512 | 0.0515 | 0.0520 | 0.0526 
50 0.0492 | 0.0494 | 0.0497 | 0.0499 | 0.0502 | 0.0505 | 0.0507 | 0.0512 | 0.0518 
100 | 0.0484 | 0.0486 | 0.0489 | 0.0491 | 0.0494 | 0.0496 | 0.0499 | 0.0504 | 0.0510 
150 | 0.0480 | 0.0482 | 0.0484 | 0.0487 | 0.0489 | 0.0492 | 0.0494 | 0.0500 | 0.0505 
200 || 0.0477 | 0.0479 | 0.0481 | 0.0484 | 0.0487 | 0.0489 | 0.0492 | 0.0497 | 0.0502 
250 ' 0.0475 | 0.0478 | 0.0480 | 0.0482 | 0.0485 | 0.0488 | 0.0490 | 0.0496 | 0.0501 
Fig. 13 


the net 
then F 




















known for initial approximations, a value of viscosity fac- 
tor F, = 1.05 will be assumed. Then 
F, (approx.) = 


300 
(2.300)? x 1.3108 x 1.05 x 1.000 x 0.9860 x 1.000 


F, (approx.) = 41.79 


interpolating from the table of F, values, Fig. 12, the 
approximate value of 8s = d/D = 0.449. This gives an 
approximate orifice size of 1.03 inches, from which the 
exact values of F, and F, can be determined for average 
flowing conditions, say 50 inches differential. The viscosity 
index dDh, G, = 1.03 x 2.300 x 50 0.55 = 215.5 
from Fig. 11, F, = 1.070. The diameter factor F, is de- 
termined from Fig. 9 as F, — 1.0015. The exact value of 
F, can now be determined. 


300 
(2.300)* x 1.3108 x 1.070 x 1.000 x 0.9680 x 1.0015 





wee from which g = d/D can be exactly de- 

aa . as 0.4480 from Fig. 12. The orifice diameter is 
1@ = 0.4480 x 2.300 — 1.030 inches. 

Fe omg orifice under the conditions outlined in Ex- 

wd , the flow can now be read from an L-10 chart direct- 

¥ mM hundreds of gallons per minute. In this particular 


ona major chart graduation will mean a flow 300 gal. 
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Measurement of Steam 

The values of the Basic Factor, F,, computed for gas 
measurement can also be used for measuring steam. Natur- 
ally the Basic Factor for Gas must be modified by applying 
volume and density corrections. These corrections can be 
lumped into a “Steam Factor” which is used in conjunction 
with the Basic Gas Factor as a multiplier for a mercury 
type meter the Steam Factor F, = 1.0219 + \/prv. Ifa 
bellows type meter the steam factor F, = 1.0618 + Vr, 
where v is the Steam Specific Volume at the pressure, tem- 
perature and steam quality indicated. 


The rate of steam flow is determined from the formuia: 
Q = C’ Vhypy 


Quantity of Steam, pounds per hour 


Where: Q. = 

Cc = Orifice Constant = Fi, x F,xF,x Y 
h, = Differential Press., inches of water 
Pe = Static Pressure, psia 
F, = Basic Orifice Factor 
F, = Steam Factor 
F, = Reynolds’ Number Factor 
Y = Expansion Factor 

Example 5. 


Problem: To determine the orifice constant, C’, for a 
mercury type meter using Flange Taps measuring Sat- 
urated Steam. 


Factor Fig. No. 


d = Dia. of orifice = 2.50 inches 
D = Dia. of Meter Tube = 9.564” F, = 12645 1 
p = Static Press., psig. = 150 


Steam Quality = 100% 
Steam Factor F’, = 0.0480 13 


p = 2.50 9.564 — 0.2614 
\/h, Pp, = Pressure Extension = 90 
for b = 0.0302 
F, = 1 + (.0302 + 90) F, = 1.0003 5 


Static Pressure is taken from downstream tap. 


h, = Avg. Differential = 49 inches 


De Avg. Static Press. = 165 psia 
h, -> p, = 49 + 165 = 0.30 
For ps = 0.2614 and h, PD, = 0.30 Y = 1.0020 6 


Then C’ = 1264.5 x 0.0480 x 1.0003 x 1.0020 
Cc’ = 60.8 pounds per hour. 
Conclusion: 


The methods outlined in this paper for sizing and cal- 
culating flows through Flat Plate Orifices are intended to 
reduce confusion and yet provide accurate results. This 
approach is not new or original, but it is presented to the 
instrument engineer as a practical tool that can be applied 
to a wide range of applications. 
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Chemical Analysis Instrumentation 


i 


by George Field * iii) ANNA Mini 
y e Hag 





HE MODERN TREND in industry 

—with the chemical industry act- 
ing as vanguard—is to move plant 
stream analysis from the laboratory to 
the plant. The stream versions of 
these laboratory analytical instru- 
ments still perform a function of 
quality control. 


It is possible, however, to connect 
the output signals of these “on stream” 
quality control (analytical) instru- 
ments into various feedback systems, 
so that they can automatically adjust 
and correct deviations from the de- 
sired norm. 


When such analytical instruments— 
pulsing their findings continuously 
through a feedback system—control 
process stream behavior, that process 
can be said to be truly automated. 
For automation is really nothing more 
than a self-policing and _ self-correct- 
ing production process. 


Fresh Look at a Paradox 


Currently, quality control laborator- 
ies use infra-red, mass spectrometer, 
thermal conductivity and such types 
of instruments to detect one or more 
components in a plant stream by the 
physical properties of the components. 


The ISA Subcommittee on Chemical 
Methods of Analysis Instrumentation 
(Marvin D. Weiss, chairman) has been 
studying the possibilities of continuous 
analytical instruments which would 
base findings on the results of chemi- 
cal reactions with one or more com- 
ponents of the plant stream. 


The basic thought seems to be that 
the way to analyze the contents of a 
chemical stream is through chemical 
properties rather than physical char- 
acteristics. 


Complex instrument cascades are 
now necessary to produce products of 
uniform quality. Primarily, this is 
because the control is based upon in- 
direct properties such as_ pressure, 
temperature, flow rate and liquid level, 


*Chairman Publicity Sub-Committee of ISA 
Analysis Instrumentation Committee and an 
advertising executive, Batten, Barten, Durstine 
& Osborne, New York. 
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rather than the chemical properties 
that directly measure product quality. 


These newer types of instruments the 
Subcommittee is studying utilize a 
chemical reaction with the substance 
to be determined. The results of this 
reaction are then detected by electron- 
ic, photometric or other means, and 
converted into a signal for recording 
or control purposes. 


Thermal-Catalytic Method 


Some of these types of instruments 
—developed principally for certain 
safety applications—seem to offer 
promise in the direct measurement of 
chemical properties of selected com- 
ponents in a chemical plant stream. 
One such instrument uses a “thermal- 
catalytic” method, where the material 
to be detected is subjected to a cataly- 
tic reaction specific to that material. 
The heat generated by the reaction is 
measured by a differential thermopile. 
Some versions of thermal catalytic in- 
struments have been used for the con- 
trol of ventilation in vehicular tunnels. 
With further development such instru- 
ments can be made available for ap- 
plication to plant processes .. . for 
monitoring or controlling one or more 
components in a gaseous mixture. 


Stated in the briefest of outlines, 
here is how the thermal catlytic in- 
strument operates: 


Incoming gas mixture passes through 
a container which has two compart- 
ments. The first compartment con- 
tains an inert material, such as pumice 
stone, which is heated to the tempera- 
ture of the incoming sample. The 
second compartment contains a catalyst 
which causes the specific gas for which 
the sample is to be analyzed to under- 
go a reaction. Heat is generated by 
this reaction. This heat causes a rise 
in temperature of the second compart- 
ment. The rise is detected by a differ- 
ential thermopile. An exhaust pump 
removes the spent sample, while an 
appropriate recorder or controller con- 
verts the output thermopile signal to 
a chart recording or some control 
function. 


One manufacturer now offers an jp 
strument based on the following idg 
for carbon monoxide detection in ty 
nels and large commercial garage | 
The reaction chamber of this partic. | 
lar instrument is also the detection | 
chamber. Its lower portion is fille 
with the inert material and the upper’ 
portion contains the catalyst. A 6} 
junction thermopile is connected » 
that alternate junctions are imbedded 
in the lower (cold) and upper (hot) 
section of the chamber. The tempers 
ture difference is thus multiplied hy’ 
30, even before the signal leaves the 
reaction chamber. 


In this particular case the catalyst” 
is hopealite, which has a great ter’ 
dency to oxidize carbon monoxide. Th 
thermopile is designed so that one de 
gree difference in temperature corre 
sponds to one millivolt. The catalyst 
is so loaded that one part of carba 
monoxide in 10,000 parts of air causé” 
one degree of temperature rise. A ll 
mv recorder records carbon monoxiée” 
concentrations of 0 to 10 parts pf) 
10,000. 


Activation Energy ; 

Activation Energy concept of calt 
lyst activity says in effect that a giv” 
catalyst reduces the energy needed 0” 
start a given reaction. Based on thi 
principle, many uses for a thermocalt 
lytic type of instrument can be see 
For instance: 


The hopcalite in the case of @ 
carbon monoxide analyzer reduces tit 
amount of energy needed for the # 
to oxidize so that the reaction @ 
take place at room temperature. 
drogen, however, when passed throu 
this catalyst will not oxidize unti 
the temperature of the catalyst! 
raised. A still further rise in temper 
ture and methane will react; ade 
tional temperature increases will ma) 
ethane and propane undergo oxiaat@ 
Thus by taking the catalyst up to# 
proper level on the energy 5 
(in this case temperaiure scale) tt 
possible to make the catalyst § 
for a given gas in a mixture of ga 
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The desired gas would be the most ac- 
tive one, Or else a reaction block at 
a lower temperature can be used to 
remove the more active ingredients. 


For example: let us say that the 
mixture to be analyzed contains car- 
pon monoxide, hydrogen and methane. 
Exact quantities and proportions of 
each must be continuously monitored, 
record and controlled. Using the 
thermal catalytic instrument based on 
the Activation Energy concept, the 
first gas to be analyzed would be car- 
bon monoxide, since that one needs 
the least amount of energy to set off 
the reaction. Next would be hydrogen, 
then methane. Since the heat gen- 
erated in each analysis is proportional 
to the number of moles of each con- 
stituent, each properly calibrated re- 
corder will indicate the concentration 
of that component. 


It is important that the original 
samples are carefully measured, that a 
known quantity of the gas mixture is 
admitted into the analyzer. Thus each 
separate recording will indicate the 





number of moles of carbon monoxide, 
hydrogen and methane in the sample. 
If a control function is desired, the 
three output signals can be fed into a 
proper electric matrix that will pro- 
duce control signals to several valves 
which could bring the mixture from 
which the sample was drawn to a 
desired optimum. 


Possible Application 

Although such an instrument as 
here described could find application in 
practically all fields of chemistry, the 
petroleum and petrochemical industry 
comes most readily to mind. 


By selecting the proper oxidation 
catalyst and extending the activation 
energy spectrum to all the products in 
a catalytic reforming process, analysis 
could be made in the same stream 
for: 


hydrogen normal butane iso-butylene 
ethylene normal pentane iso-butane 
propylene methane iso-pentane 


With some degree of further study 
and development this analytical tool 
could be used by the petroleum indus- 


try to determine the octane rating of 
gasoline on a continuous basis, rather 
than the somewhat awkward method 
used today. A continuous sample of 
gasoline could be drawn into the re- 
action chamber of the instrument 
where it could undergo catalytic re- 
action. Thermal detection of the re- 
sults at various temperatures and 
rates would be indicative (analogous) 
to octane values. 


The above represents only one ap- 
proach to new analytical instruments 
for chemical stream processes which 
base their analysis on actual chemical 
rather than physical properties of the 
chemicals to be analyzed. 


This is the first of what the writer 
hopes to be a series of columns. Our 
purpose is to discuss work currently 
under way in the field of analytical 
instrumentation. For basic material 
the writer is indebted to the various 
subcommittee members and chairmen 
of the ISA Analytical Instrumentation 
Committee, headed by T. C. Wherry of 
Phillips Petroleum. 





Infra-Red Analyzers Used Successfully 


In American Cyanamid’s New Plant 


The new $50,000,000 American Cyan- 
amid petrochemical plant at Fortier, 
La. is using continuous infra-red ana- 
lyzers to control the purity and out- 
put of the process stream. These 
analyzers, manufactured by Perkin- 
Elmer Corporation, are used in produc- 
tion of acrylonitrile, a chemical build- 
ing block used in the manufacture of 
synthetic fibers and rubber. 


Continuous infra-red analyzers op- 
erate on the same principle as infra- 
red spectrometers. Any organic ma- 
terial when irradiated with infra-red 
energy will absorb certain wavelengths 
of this energy that are characteristic 
ef it alone. An infra-red spectrometer 
Plots the absorption versus the wave- 
length and the resultant graph or spec- 
trum is a positive identification of the 
sampled material. The infra-red ana- 
lyzer operates on much the same prin- 
ciple except that it performs only one 
kind of analysis and is constructed to 
meet the requirements of varying en- 


vironmental conditions of a chemical 
plant. 


This unit, trademarked Tri-Non 
analyzer, has the advantage of dimin- 


ishing the la tim 
analysis, 4 e required for 


The development” of the Tri-Non 
analyzer represents a new concept in 
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the control of chemical processes. 
Generally, a process is controlled on 
the basis of stream environment, i.e., 
temperature, pressure, viscosity, etc.— 
the infra-red analyzer controls on the 
basis of composition. The unit thus 
answers the question, is my product 
according to specifications rather than 
are the environmental conditions cor- 
rect? At the present time the analyz- 
ers are used as indicators only, but 
with the application of various com- 
puting devices, it is reasonable to as- 
sume that the infra-red analyzer can 
be used as a basis for governing a 
process. 


Several analyzers were installed at 
Fortier. A pair of infra-red analyzers 
are mounted near each of two groups 
of four burners. One analyzer deter- 
mines methane concentration and the 
other, acetylene. An automatic samp- 
ling system admits a small portion of 
gas from the burners to the analyzers 
and the results are recorded. The 
cycling time is 8 minutes for the four 
burners. 


The product leaving the burners is 
filtered prior to compression. Since 
pure acetylene has a limited safe com- 
pression point the exact acetylene con- 
centration must be known. A Tri-Non 
analyzer provides this data. 








CONTINUOUS INFRA-RED ANALYZERS 
installed at American Cyanamids’ petro- 


chemical plant. Each analyzer serves a 
bank of four burners and each monitors 
methane and acetylene in the product 
stream from the burners 


After compression the gas is fed to 
an acetylene absorber where another 
analyzer samples the off-gas. Two 
other analyzers monitor the carbon 
dioxide concentration half-way up the 
tower and the percent of carbon diox- 
ide in the acetylene product. 


In addition infra-red analyzers are 
used to check concentration of oxygen- 
containing compounds in feed streams 
to an ammonia reactor, efficiency of 
carbon dioxide removal in caustic soda 
scrubbers and the measurement of 
carbon monoxide at the outlet of the 
caustic soda scrubbers. 
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An kight Decade 


Logarithmic Ohmmeter' 


by S. B. Garfinkel* 


HE BASIC CIRCUIT considered here is of the type that 

has been used in radiation survey meters wherein the 
ionization chamber current is measured by means of an 
electrometer tube (1). Spratt (2) has described electronic 
megohmmeters which utilize similar principles. This article 
contains additional information on the performance char- 
acteristics of the circuit as well as a description of applica- 
tions to hygrometry and photometry. 


For very low plate currents, a vacuum diode will pro- 
duce a voltage which is proportional to the logarithm of 
this current. This is true when the emitted electrons leave 
the filament with a velocity distribution according to Max- 
well’s law. Germer (3) and others have shown that for 
currents in the microampere range, the number of thermal 
electrons per unit time passing through the cathode bar- 
rier with sufficient energy to reach the plate (maintained 
negative or only slightly positive with respect to cathode) 
is given by the equation 


: a} N, e ~Ve/aT (1) 
where n = number of electrons reaching the anode per 
unit time 

No = the number of electrons corresponding to satura- 


tion current 
V is the potential of the cathode with respect to the anode 
e is the charge on the electron 
k is Boltzmann’s constant 
T is the absolute temperature of the cathode 
e = 2.718... 


If the temperature remains constant with time, the anode 
current will be 


I = I.e"*1 (2) 
where I, = saturation current 


K, = e/kT 


By operating the grid of a triode as the anode of a diode, 
the grid voltage will vary as the logarithm of the grid cur- 
rent, and since the plate current of a triode varies approxi- 
mately linearly with grid voltage, the plate current will 
vary approximately linearly with the logarithm of the grid 
current. 


In order to utilize these principles for making resistance 
measurements, the circuit shown in Figure 1 was employed. 
The positive grid bias E, is not necessary for operation 
of the circuit, but extends the useful range of operation. 


1This work was sponsored by the Aerology Branch, Bureau of Aero- 
nautics, Department of the Navy. 


*Physicist, Mechanical Instruments Section, National Bureau of Stand- 
= Washington 25, D. C. He is a member of the Washington ISA 
ion. 
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' 
e A basic circuit used in radiation survey mete, 
which produces voltage changes proportional to the | 


logarithm of current over an eight decade range, 


¥ 
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Fig. 1 Basic circuit. 
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As R, varies, E, attains values which are given by the 
relationship 
on — E, 


Ry 





_— I, = [.¢_ Fe e/*T (oF 
where E, is the bias voltage 
E, is the grid voltage 
I, is the grid current 
R, is the unknown resistance 
or, taking logarithms, 


Se ee 


E,¢ | 
2.302 Hy 
() 


e 
: 


log,, R, — log, (Eg — E,) = —logy I, — 


Since the plate current is essentially directly proportion# 
to the grid voltage, the above equation reduces to 

logo Rx = —log I, — KI, + logy (Ex—E,) @ 
where I, is the plate current. 
It will be shown below that the variation in the logy (E:7 
E,) term is small enough to permit a practical appre 
mation to equation (5), for application to humidity m@ 
urement, which results in 

log, R, = 





c— K, I, (f 
Experimental Data iil 
The electric hygrometer elements to which this citt® 
was applied had resistances which varied exponel 
with relative humidity. It was therefore desired to 
an output voltage which was linearly related to the lop 
rithm of the resistance. For this reason, the parametem 
the electrometer circuit were investigated in a syste 
manner to determine values that would give as lineal 
relationship as possible between log R, and I,, over a8 ™. 






ISA J 























Electrometer Characteristics 
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i circuit valves as curve “A” in Fig. 2. 
a range as possible. For a plate supply of 7.9 volts (ob- 
tained from a nominal 7.5 volt battery), the best other 
values were found to be 1.00 volt for the filament, 1.25 volts 
, for the bias, and 80,000 ohms for the plate load. 
, For these values the experimental curve labelled “A” 
in Figure 2 is obtained. This curve can be closely repre- 
t sented by equation (7), substituting numerical values for 
- C and K,: 
T- log,, R. = 19.2 — 0.212 I, (7) 
where R, is the unknown resistance in ohms 
I, is the plate current in microamperes. 
‘ As mentioned above, (E, — E,) is not constant over the 
' range of operation. Rewriting equation (4), one obtains 
| 
. (BE, — E,) ,. © Fig. 4 Ohmmeter circuit as used with high resistance electric hygro- 
R. = - _—s Eg meters. 
aed I, kt 
(8) 
From experimental data, (E, — E,) varies from 0.35 to resistance. However, since the filament draws only 7.5 
2.25 volts, as R, varies from 10‘ ohms to 10% ohms, so that milliamperes, the actual change in voltage of the filament 
by the if (E, — E,) is set equal to 0.90, then the maximum error in supply (an ordinary flashlight battery) with time is quite 
R, due to this approximation may be —60% to + 250%. small, and is easily compensated for by periodic stand- 
i) Since the range covered by this approximation includes 8 ardizing, as described below. 
decades of resistance, an error of this magnitude in meas- Variation in bias voltage has its major effect in the 
uring resistance of the electric hygrometer element cor- * 
i range below 10° ohms. 
responds to an error of only about +5% in indicated rela- : - 
tive humidity, (since one decade of resistance corresponds It can be seen that slight changes in filament and/or 
to 15% R.H.). If the actual calibration curve (A), of bias voltage result nominally in zero shifts of calibration, 
Figure 2 is used, the experiments showed that the error in while variation in plate load changes the sensitivity 
indicated resistance is +10% which corresponds to an (4 I,/Alog R,) or slope of the curve. In a 24 hour test, 
E, ¢ error of about 0.5% in relative humidity. the maximum change in plate current for any resistance 
300 It The effects of varying the plate load, filament voltage, setting was 0.2 microamperes, which corresponded to a 10% 
. and bias voltage, while keeping the other parameters con- change in indicated resistance. This corresponds to a 
riod --« “t4nt are shown in Figure 2. For this data the plate cur- change 0.4% in the reading of a 50 microampere meter; 
. rent was measured with a calibrated microammeter. while at the present time it is not known whether these observed 
the bias, filament, and plate voltages were measured with errors were due to tube aging, or the inherent resolution 
(3 a 20,000 ohm/volt voltmeter. The grid resistors (R,) were and reproducibility characteristics of the microammeter 
I,. R cape E, was measured with an electrometer voltmeter used in the investigation. 
4 carbon re i i . ° 
(Bx at a hg range of e = 10° = ; Applications 
appros i ieee was rae oe a oe to wesc Pp we E, to The original purpose of the ohmmeter circuit was for 
y mee tiene nue an “ wi : an e ¥° con amc laboratory measurements of electric hygrometer element 
putation Poaees. 5, We Cee Oy See characteristics. In these elements the resistance, as a 
it function of relative humidity, ranged from 10° to 10” ohms. 
E, — E, Alternating current could not be conveniently used at these 
; ciret (i, nee ) high resistances since the electrode configuration of the 
nential! " (8) element had a capacitance of the order of 10 micromicro- 
o obtal farads, and, therefore, a reactance of the order of 10° ohms 
he As might be expected from the theory, the most critical using 60 cycle current. 
neters rea eter is the filament voltage, which determines the In determining the response-time characteristics of this 
stemal! “eae temperature, and therefore the emitted electron element following discrete changes of relative humidity, 
line " rar distribution. Indeed, it was found that a change of the measuring system had to be able to continuously indi- 
as , resulted in as much as a 50% change in indicated cate changes of resistance over a range of 5 to 6 decades. 
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Fig. 5 Typical calibration of electric hygrometer. 


This meant elimination of any circuit which involved the 
use of multi-range switches, such as are often found in 
Wheatstone bridge circuits, multi-range voltmeters, etc. 
Since the hygrometer element responded to relative humid- 
ity in an exponential fashion, resistance-wise, it was highly 
desirable to utilize a circuit which would indicate the 
logarithm of the resistance. 

Figure 4 shows the way in which the circuit was utilized. 
R, and R, are fixed resistors used to check the calibration 
of the circuit at any time. If the check should indicate a 
change in calibration, then by adjusting R, and/or Rx, the 
initial calibration can usually be restored. 

In practice, this circuit was found to be quite versatile. 
Suppose one has a 0-5 millivolt recording potentiometer, 
and the hygrometer element R, (or any other variable re- 
sistance) under investigation is being varied over the range 
10’ to 10“ ohms as a function of changing relative humid- 
ities. From the electrometer characteristics, this corre- 
sponds to a change of 40 to 60 microamperes plate current. 
In order to display this data over the full scale range of 
the potentiometer, R, is adjusted to a value of 

5 x 10° volts 
20 x 10°* amperes 
yield a bucking current of 40 microamperes through R,. 

One important precaution to be observed when using this 
circuit is the electrical shielding of the grid and R,. This 
high-impedance portion of the circuit is very susceptible to 


= 250 ohms, and R, is adjusted so as to 
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Fig. 6 Illumination on cadmium sulfide photocell vs electro 
put. 


stray pickup. Another possible source of trouble ig 
switch at the low impedance end of the grid resistors, * 
switch contacts should be mounted on material 
leakage resistance is at least 10 times that of the h 
grid resistor. A wafer type switch with “steatite” 
was found to be satisfactory. 

Present radiosonde circuits utilize a hygrometer el 
whose resistance ranges from 2000 ohms to about 
megohms as part of an R-C oscillator circuit. The¢ 
ments under development now range up to 10" ohms 
therefore cannot be directly substituted in the present rade 
sonde circuit. Work is in progress to incorporate thi! 
electrometer circuit into the radiosonde so that the wid | 
resistance hygrometer elements may be used. i 

Figure 5 shows typical resistance characteristics of th’ 
hygrometer element in its present state of development. 

Another application of this circuit is in photometry. 
Figure 6 shows electrometer plate current as a functim 
of illumination in foot candles on a cadmium sulfide crystal’ y, 
photocell (whose resistance varies with illumination). I 
is seen that linear operation over four decades of illumine” 
tion may be obtained. 


* 
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Fig. 9—Schematic of a typical distillation section in a natural gasoline plant. 


Natural Gasoline Plant Instrumentation 


by E. E. Kleir* 


@ The first installment of this three part series began on page two of the January 


issue. 


It covered the absorption section of a natural gasoline plant. 


This second 


part picks up with rich oil flow to the distillation section, continuing with the 
fractionation section, the cascade system for ethane separation and compressor 


control. 


The author discusses influence of force balance transmitters, electronic 


temperature controllers and graphic panels in the natural gasoline industry. 


Distillation Section 

In the distillation section the rich oil from the absorp- 
ion unit is stripped of the desirable hydrocarbon fractions 
and returned as lean oil to the absorbers. Figure 9 shows 
a typical distillation section. 

The rich oil from the absorption section passes through 
a heat exchanger and enters a hot oil flash tank. A pres- 
sure controller in the vapor relief line from the flash tank 
controls the tank pressure and a flow recorder measures the 
vapor flow. The relief vapors pass through a water cooler 
and are recycled to the low pressure reabsorber. The bot- 
tom stream under level control from the flash tank goes 
ry he nem heater toa high pressure still. A tempera- 
a - er maintains a uniform temperature of the 

am leaving the heater by controlling fuel gas to burner. 
ane amnere of the overhead product from the high 
wa fnew is controlled by a temperature controller 
peer Be - ve in the reflux line, and the flow of reflux to 
measured by a flow recorder. The condensed 
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product represents one stream of the raw material to the 
fractionation section. The pressure controller on the reflux 
accumulator vapor relief line maintains a constant pressure 
of 150 psi on high pressure still. 


The bottoms from the high pressure still, under level 
control, enter the low pressure still for additional stripping. 
The overhead product is condensed and becomes a second 
stream of the raw material to the fractionation system. 
The temperature of the overhead vapors from the low pres- 
sure still is recorded by a temperature recorder and is con- 
trolled by a flow controller in the reflux line. The still 
pressure is maintained at 30 psi by controlling the level in 
the reflux condenser. To accomplish this, a pressure con- 
troller in the overhead vapor line operates a valve in the 
accumulator draw-off line to the raw make tank. A self- 
operated back pressure regulator on the flooded refiux ac- 
cumulator will vent off any ethane that might accumulate 
during an upset. 


The hot lean oil from the bottom of the low pressure still, 
under level control exchanges heat with the incoming rich 
oil, is cooled in the cooling tower atmospheric sections, and 
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chilled after leaving the lean oil surge drum. The chilled 
lean oil is pumped to the low and high pressure reabsorbers 
with flow controllers regulating the rate of flow to each 
unit. A high pressure multistage reciprocating pump 
pumps lean oil to the high pressure absorber. 


To attain complete stripping in the high and low pressure 
stills steam is introduced as indicated and, for efficient 
operation, the rate of flow is either manually controlled 
with a flow indicator or, in some cases, controlled auto- 
matically. The introduction of steam creates additional 
ebullition in the still and causes easier volatilization and 
separation of the hydrocarbons from the rich oil. 


The raw make product from the stills is cooled before 
entering the raw make tank to minimize the loss of the 
lighter fractions before fractionation. The pressure in the 
raw make tank is controlled as shown by venting vapors to 
the low pressure reabsorber. If lean oil to the absorbers is 
continually recirculated without complete stripping it be- 
comes heavier and it gradually loses its absorption ability. 
To eliminate this situation a hand valve in the main hot 
lean oil return line from the LP still is throttled to deflect 
a stream of hot oil through a heat exchanger to an oil 
purifier. A flow indicator in the deflected stream shows 
the flow rate, a temperature recorder in the line from the 
heat exchanger to purifier is an operating guide and a 
pressure controller in the vent line from the accumulator 
controls the pressure in the purifier. A steam driven re- 
ciprocating pump under liquid level control returns the 
purified oil to the hot lean oil line beyond the hand valve. 


Rate of flow control of the chilled lean oil streams to the 
375 psi and 125 psi reabsorbers is necessary to attain sys- 
tem balance. The rate of flow of high pressure lean oil to 
the 1500 psi absorber is recorded and manually regulated. 


Fractionation Section 

Time and space are the limiting factors in describing 
fractionation systems used in the LPG industry. How- 
ever, the common problem is to attain maximum ethane 
stripping in the first fractionator with maximum retention 
of propane and heavier components. Two methods of 
ethane separation are generally followed, one of which is 
shown in Figure 10. 


Fig. 10—A system for ethane separation. 


ee 


The term “Depropanizer,” applied to the lead tower, js 
actually a misnomer because both ethane and propane ane 
the overhead product. The advantages claimed for this 
type of tower are; better ethane stripping, less propane Jog 
overhead, and lower equipment cost. However, an addition. 
al pump is required to feed the joint overhead product ty 
the next tower which is operating at higher pressure. 


The instrumentation on each tower is substantially 4, 
same. A temperature controller with measurement at th 
point of maximum tower (composition) gradient Pneumat. 
ically sets the control point of a flow controller op the 
steam to the bottom heater. A flow controller regulates ty 
rate of flow of reflux and the rate of flow of feed to eag 
tower is pneumatically set from a level controller. 


The Depropanizer overhead is partially condensed in th 
first atmospheric condenser section and maintains a refiy 
drum level necessary for reflux requirements. The une 
densed vapors from the reflux drum are condensed in th 
final atmospheric condenser section, and the liquid prodyg 
is the feed to the deethanizer. A pressure controller on th 
reflux drum controls the pressure in the tower from the rat 
of vapor relief from the accumulator. In some cases, 
single condenser and reflux drum serve to supply both 
reflux and feed to the next tower. 


The total condensed depropanizer overhead product 4 
feed for the deethanizer where ethane is the overhead prot 
uct. A pressure controller on the reflux drum controls th 
tower pressure by the rate of relief of ethane and all ethap 
in excess of reflux requirements is relieved to the high 
pressure reabsorber. The bottom product of this tower i 
propane. 


The feed to the debutanizer is the bottoms from th 
depropanizer tower. The overhead products of the debutar 
izer are isobutane and normal butane which are totally 
condensed and the reflux drum supplies the reflux require 
ments and the feed to the next tower. A pressure controlle 
on the top of the tower controls the pressure by the rated 
relief of vapors from the tower. 


The total condensed debutanizer overhead product is feel 
for the deisobutanizer in which isobutane is the overheal 


It is desired to strip maximum 


ethane with maximum retention of propane and heavier components. 
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Fig. 11—Cascade system for stripping ethane from heavier 
components. 


product and normal butane is drawn from the bottom under 
level control to storage. The deisobutanizer pressure is 
controlled by the rate of condensing the overhead product. 
A pressure controller measures the pressure at the top of 
the tower and with the valve in the isobutane outlet from 
the drum the level in the condenser can be varied to affect 
the condensing surface and effectually the condensing rate. 
If tower pressure increases, the control valve opens and the 
level in the condenser drops, increasing the condensing 
surface until the condensing rate is sufficient to reduce 
tower pressure to the desired value. The large time con- 
stant in this application indicates that rate action is re- 
quired in addition to the regular proportional plus reset 
action. However with the method of control, a much 
smaller control valve can be used in the liquid than would 
be required for the equivalent non condensed vapor. 


Alternative Deethanizing 


Figure 11 shows another method of separating ethane 
with a minimum loss of propane and heavier components. 
This is known as the “cascade” system. 


The raw make enters the lead tower; a true deethanizer. 
The desired overhead product is ethane vapor and the bot- 
tom product should be as free as possible from ethane. The 
product from the bottom is fed under level control to the 
depropanizer, where propane overhead is the liquid product 
to storage. The depropanizer bottoms is the feed to the 
debutanizer as in Figure 10. 


As nothing except vapor phase ethane is desired from 
the deethanizer overhead only sufficient propane-ethane 
mixture is condensed to satisfy the reflux requirements. 
To accomplish this the reflux drum level controller pneu- 
matically sets the flow controller in the steam line to the 
bottom heater. Sufficient heat is provided to carry over 
enough propane to maintain the reflux drum level. With 
this method all ethane is automatically stripped from the 
bottom product. 


The tower pressure is maintained by a pressure controller 
on the reflux regulating the relief of drum ethane vapor, 
with some propane, to the high pressure reabsorber. A 
two-pen temperature recorder is a guide in maintaining the 
desired temperature difference between the top and bottom 
of the tower. This control system tends to be self-regulating 
because only enough heat is applied to the bottom heater 
to strip off ethane plus enough propane to satisfy the dew 
point composition of the condensed material. A variation 
of the foregoing system consists of a flow controller on the 
steam to the bottom heater with the reflux flow varied from 
the reflux drum level controller. 


In this method of deethanization the lead tower pressure 
is high enough so that no pump is required to transfer the 
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TYPICAL COMPRESSOR JACKET WATER TEMPERATURE CONTROL 


Fig. 12—-A typical compressor jacket water temperature con- 
trol system. 


bottom product to the succeeding tower. However, as the 
lead tower pressure is 500 psi as against 300 psi in the 
system shown in Figure 10, there is a substantial difference 
in cost between the two towers, which more than offsets 
the extra cost of the feed pump required under the first 
method. 


In the cascade system the lead tower tends to be less 
stable insofar as propane loss is concerned, and unless the 
tower is carefully instrumented, an upset can easily cause 
entrainment of excess propane and even butanes and pen- 
tanes in the overhead vapors. However, these are not ir- 
retrievably lost as they will recycle to the reabsorber but, 
in so doing, they are an additional load on the deethanizer 
overhead condenser, the reabsorber and the pumps. 


Compressor Control 


In the larger recycle plants, in which compressors are re- 
injecting gas at 2000 psi and higher, considerable attention 
is devoted to establishing optimum compressor operation. 
In addition to pressure control on the compressor suction 
with the control valve in the suction header, engine and 
compressor cylinder water jacket temperature control is 
essential. 


A closely controlled correct cylinder wall temperature 
minimizes cylinder wall wear and lube oil consumption. 
In some cases, the compressor manufacturer recommends 
that the inlet jacket water be maintained to within 1°F. 
On many installations jacket water coolers are installed as 
atmospheric sections in the cooling tower base, forming a 
closed circuit in which hardness concentration and jacket 
scaling can be controlled. Where scarcity of water is a 
problem, forced air-cooled units are used in this service. 


Figure 12 shows a typical compressor jacket water tem- 
perature control system. In cooling tower operation the 
temperature of the water leaving the cooler can vary with 
the conditions surrounding the cooler such as outdoor 
temperature and humidity, prevailing wind direction and 
velocity, and number of tower cells in operation. These 
variables are beyond the control of the instrument. The 
jacket water temperature controller operates a valve in the 
hot return water bypass around the cooler and adjusts the 
valve to produce the desired water temperature at the pump 
discharge. 


Where forced air-cooled sections are used, the hot water 
bypass may be arranged as shown.’ In other cases, the by- 
pass system is eliminated and the temperature controller 
regulates the cooling by adjusting fan shutters, varying 
fan speed thru a hydraulic coupling, or varying fan blade 
pitch. 


Attempts have been made to reduce first cost, by using 
self-actuated temperature regulators but in the majority 
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of cases they have been replaced by instrument type pneu- 
matic controllers with proportional plus reset action. 

A source of potential trouble on high pressure compres- 
sors, is the compressor stuffing box. To seal the reciprocat- 
ing piston rod, the assembly is manufactured to rather close 
tolerances. They may overheat under heavy load to such 
an extent that the rod actually seizes and, unless promptly 
cooled the rod can be scored which may require an ex- 
pensive shutdown and replacement. Once a stuffing box 
assembly starts heating up, the temperature rises rapidly. 

This problem has been solved in one case by installing a 
simple filled system temperature controller with on-off 
action on each compressor stuffing box. One of the stuffing 
box bolts is removed and the temperature bulb is inserted 
into the box. When the temperature in the box reaches an 
established danger point, air pressure from the controller 
operates a mercury switch which grounds the engine mag- 
neto, and stops the unit. These protective controllers are 
considered so vital that only recorder controllers with daily 
charts are used and a second pen is substituted for the 
usual index pointer in order to have a record of shutdown 
temperature setting. Figure 13 shows an installation of 
the safety shutdown controllers that have been in service 
for over ten years. 

Other engine protective shutdown devices customarily 
used are: high inlet scrubber level, low suction pressure, 
high discharge pressure, high jacket water temperature, 
low lube oil pressure, engine overspeed. Except for the 
last item, the shutdown devices are usually bourdon tube 
actuated mercury switches which trip to close a circuit and 
ground the engine magneto. 


Force-Balance Flow Transmitters 


Figure 14 shows a force-balance type of flow transmitter 
that is fast replacing the motion balance mercury float type 
ffow transmitters. Several factors contribute to the accept- 
ance of the force-balance unit including lower initial cost, 
lower installation cost, less service and maintenance ex- 
pense, no seal pots required, no mercury required. The 
close coupling and the high speed measurement characteris- 
tic contribute materially to improving the performance of 
all associated controllers. 

An example of a well designed co-ordinated control sys- 
tem was demonstrated in a gasoline plant, equipped with 
force balance flow transmitters. Three weeks after the 
plant was started, a major disruption occurred in the field 
gathering system, causing a complete plant shutdown. Four 
hours after inlet gas had been restored, the plant was back 
on stream delivering specification products, and the opera- 
tors had only three weeks training in running the plant. 


Fig. 13——-A compressor installation equipped with safety shut- 
down valves. 


A major portion of the credit for the quick recovery from 
the major upset is attributed to force-balance transmitters 
on the key flows. 


Electronic Temperature Controllers 


The electronic temperature recorder and controller eljp, 
inates many of the disadvantages of the mechanical tem. 
perature instruments on fractionation applications, An 
electrical resistance temperature bulb generally hag faster 
response characteristics than the filled system bulbs usual. 
ly used on these applications and measurement can be Made 


| 


‘ 


at the desired point in the plant with electric cable Con | 


nection to the instrument on the central control panel, 


Temperature measurement and control on graphic panels 
is usually by a filled system temperature transmitter, sim- 
ilar to the flow transmitter in Figure 14, mounted in th 
plant at the point of measurement with the actual meagure 
ment transmitted as a pneumatic signal to the recordep 
controller on the panel. 


Graphic Panels 


farlier in the paper the question was asked: “why not 
have all instruments on a central panel and still stay withip 
space requirements by using small surface area instry 
ments’’? 

A graphic panel is a flow diagram of plant operation with 
major operational components such as fractionators, rm 
boiler, heat exchangers, surge tanks, absorbers, contro 
valves, symbolized for easy recognition and with major 
operation flow lines indicated in color coding. All prin 
cipal instrumentation appears on the panel in the flow 
diagram at the point where it is functioning in the operat- 
ing system. 


To accommodate instrumentation in such a layout with © 


out having the panel excessively large, instruments were 
designed with small surface areas in the order of 18 to % 
square inches compared with the standard rectangular 
case area of approximately 235 square inches. Functional 
ly the smaller instruments are equal to their larger counter 
parts. 

To produce recorders in the smaller area instruments it 
was necessary to use strip charts because a circular chart 
requires a space of more than twice its measurement scale 
length in all directions for its centre. In designing 4 
suitable strip chart the scale length can be the same @ 
the scale length on a 12” circular chart. Nothing need bh 
sacrificed in readability or calibrated accuracy. 

(To be Continued in March) 


Fig. 14—Cutaway view of a force-balance type flow trans 
mitter. 
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Installation and Maintenance of 


Electronic Control Systems 


by C. G. Roper* 





e Electronic control systems are compared to conventional 
pneumatic systems to better understand similarities and differ- 
ences in operation, performance, installation and maintenance. 


HERE ARE MANY similarities between electronic and 

pneumatic control systems. Because of the prevalent 
familiarity with pneumatic instruments, it is useful in the 
discussion of installation and maintenance of the elec- 
tronic instruments to point out similarities. With this 
approach it is intended to build an understanding of the 
electronic system by recognizing the natural evolution of 
the art to a medium for control which is more suitable 
for the larger and more complex applications. 


Proceeding with the comparison of the two systems by 
seeking similarities, it is noted that each have transmitters 
to convert process measurements to standard transmission 
signals. The signal is delivered by conducting tubing or 
wires to suitable receiving devices which are indicators or 
recorders. Both systems can use component controllers 
which are not affected by the recorder operation nor do 
they depend in any way on the recorder response for their 
performance. Controller settings can be made either re- 
motely er locally in both systems. The controller output 
is conducted by tubing or wire to a power device such as 
a valve or a relay, through which the control signal is 
applied to the process. From this comparison it is seen 
that the first general considerations for installations are 
alike for either system. 


Another important area of similarity is in the use of 
pilot devices in both systems. Here a pilot device is de- 
fined as the component which responds to the primary meas- 
uring element with a characteristic signal (pneumatic or 
electric). The characteristic signal is useful to tie the op- 
eration of the components of the system together, like 
force or motion signals in the links, cranks and shafts of 
a purely mechanical machine. Electronic and pneumatic 
systems use pilot devices in measurement transmitters, con- 
trol set stations, and in the valve positioning apparatus. 


In a transmitting instrument, such as a pressure trans- 
mitter, a pressure responsive device such as a Bourdon 
——e€, or diaphragm, converts the process pressure 
vilot ved and motion. When the motion is applied to the 
tt evice to change the position, a change in the value 

e characteristic transmitted signal also takes place. 
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In the set station of a control loop the desired controlled 
value is selected. A process variable such as pressure, can 
be automatically controlled to a selected value by the op- 
eration of the controller. The selection is made by manual- 
ly adjusting the set pointer. The setting mechanism is us- 
ually connected to a pilot device which converts the setting 
to a characteristic signal which goes to the controllers. 


The controller receives the characteristic signals from 
the transmitter and the set station, and responds to the 
difference between the two signals to perform the con- 
trolling function. The controller delivers a characteristic 
output signal to a power operator, which applies the control 
action to the process. The power operator usually positions 
a process control valve, and sometimes a valve positioner 
is required to improve the positioning action. In the valve 
positioner the characteristic signal is related to the valve 
position through the operation of the pilot device. 


There is a basic similarity in the circuitry of the con- 
trollers for both electronic and pneumatic control systems. 
Electronic tubes perform the same function which is ac- 
complished with amplifying valves (air relays) in the 
pneumatic system. 


The fixed resistor of the electronic circuit is the equiva- 
lent of the fixed orifice in the pneumatic controller circuit. 
The variable resistor and the variable orifice or needle 
valve are their respective circuit equivalents. The electric 
capacitor receives and delivers electricity much like the 
effect of a bellows or diaphragm in the pneumatic in- 
strument. 


The comparison between electronic control systems and 
pneumatic control systems can be carried further in the 
study of the components which go into the separate meas- 
uring instruments. A typical electronic control system 
uses an electro-mechanical balance as the pilot mechanism, 
Fig. 1. This component operates on a principle of force 
balance such as widely used in pneumatic instruments. 
It can also be applied to deflection balance instruments 
when the input is applied as motion or deflection of the cali- 
brated spring attached to the balance beam. 


Analyzing this component further, it is found to have a 
pivoted metal beam which affects an inductance coil to vary 
the voltage in the electronic instrument. The beam is much 
like the flapper valve, which varies the pressure in the 
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Fig. 1 Electro-Mechanical Balance. Basic measurement component. 


nozzle of the pneumatic instrument. Attached to the beam 
is an electro-magnetic coil which operates like a bellows 
or diaphragm of pneumatic instruments since it is the 
means for applying a balancing force to the beam. A 
second electro-magnetic coil attached to the beam is a 
means for applying electrical input signals to the balance. 
This is also like pneumatic instruments which use a second 
bellows or diaphragm to apply the input signal. 


An important part of the maintenance of all instruments 
is the work of standardizing or calibrating the device in 
standard units. Pressure gages are the basic component 
used in the standardization of pneumatic instruments. In 
an electrical system a milliameter performs a comparable 
function. 


In pneumatic instruments a diaphragm or bellows pres- 
sure gage is a common component and operates in the 
device to measure the output signal in standard pressure 
units. Calibration of the device usually has to do with the 
calibration of this component. In an electronic instrument 
a milliameter is built into each, to measure the output 
signal in standard electrical units. The electro-mechanical 
balance is the milliameter in this typical electronic instru- 
ment. 


To show the application of the essential components 
described in electronic instruments, the following figures 
are presented: 


Fig. 2, Pressure Transmitter, shows the electro-mechani- 
cal balance applied to a Bourdon tube pressure element. 
The amplifier section contains the electronic tube equivalent 
of the amplifying valve of the pneumatic transmitter. 


Fig. 3, Recorder or Indicator, shows the measuring ac- 
tion of the electro-mechanical balance supplemented with 
the power of a rotary solenoid. This combination with the 
usual electronic amplifier insures positive and accurate 
pointer positioning. 


Fig. 4, Control Set Station, shows the electro-mechanical 
balance applied to a mechanical linkage for setting the 
process control point. The electrical force of the input 
signal is compared with the mechanical force of the loading 
spring. The difference is amplified electrically and sent to 
the separate electronic controller. 


Fig. 5, Electro-Pneumatic Transducer, shows the electro- 
mechanical balance with a flapper valve and nozzle arrange- 
ment and a pneumatic amplifier valve to carry the electrical 
signal over to a pneumatic equivalent. The output air 
pressure signal is measured with a bellows pressure gage 
which is linked to the balance component by means of the 
calibrated spring. 


These figures not only show the similarity between the 
pneumatic and electronic instruments but also show how 
a common maintenance procedure can be applied to these 
important instruments in a process control loop. Because 
of the similarity in the construction of these instruments, 
the calibration procedure is uniform also. 
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fig. 5 Electro-Pneumatic Transducer. Direct current input, controlled 
sir signal. 





In applying the electro-mechanical balance to mechanical 
devices, the calibration procedure follows the same steps 
widely used in the calibration of simple Bourdon tube pres- 
sure gages. Adjustable linkages facilitate linearity and 
span adjustment and a screw type vernier is provided for 
the zero adjustment. The electro-mechanical balance has 
a linear characteristic which aids the calibration work. 


Some of the skills required in the manufacture of elec- 
tronic instruments are often not readily available in the 
user’s plant. This is no different than mechanical instru- 
ments which have many precision components, requiring 
special repair operations not readily performed in the field. 
To assist the user of the electronic instrument, component 
sub assemblies are widely used with plugs for quick sub- 
stitution. These components are of standardized designs 
so that they may be readily stocked by the user. When 
operation is maintained by substitution of components, the 
component removed can be taken to the instrument repair 
shop for careful analysis and repair when the facilities and 
time are available. 


For the pneumatic instrument an example of a com- 
ponent not usually repaired in the field would be a Bourdon 
tube pressure system. 


For the electronic instrument an example of a component 
not usually repaired in the field would be the electro- 
mechanical balance. 


The manufacturers of electronic instruments are cog- 
nizant of the situation which prevails in the process indus- 
tries where the number of instrument men trained to deal 
with pneumatic instruments may exceed those trained for 
electronic instrument work. To compensate for this situa- 
tion the task of writing instruction manuals which clearly 
outline installation, maintenance and trouble shooting pro- 
cedures has received top attention. The trouble shooting 
section of these manuals are particularly useful in the 
maintenance of the equipment. Symptoms of trouble are 
listed and corrective measures set forth in procedure steps. 
It is not possible to cover all this material in this paper 
hor is it thought necessary since a copy of the appropriate 
Manual is available for each instrument. 


aan question about installation has to do with 
aan i . vibration. The destructive effects of vibration 
netrosetw prhent is well recognized and it is certainly 
hve: to relocate instruments if possible when exces- 

ration is encountered. This rule applies to both 
Pneumatic and electronic instruments. 


Postcard of either system to the effects of vibra- 
tions. a a matter of design than fundamental considera- 
villoees ause of this, some components of either system 

Tlorm better in the presence of vibration than others. 
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Gooc practice is always to select carefully in accordance 
with the application requirements. 


Electrical instruments may offer some advantage because 
of relative ease for relocation when excessive vibration is 
present. This advantage is related to the absence of movy- 
ing parts in some primary elements of electrical instru- 
ments, for example; thermocouples, resistance bulbs, 
capacitance probes. 


Another important installation question has to do with 
the hazards associated with the use of electrical instru- 
ments where combustible gases and vapors are present. In 
this instance the apparent advantage is with pneumatic 
as long as the complete system is kept within the hazardous 
area. The use of piping to carry the signals to other areas 
would be less desirable, because of the possibility of carry- 
ing the hazard along also. 


The electrical system can positively confine hazards of 
explosion, poison or radiation to the areas designated as 
dangerous. Electricity cannot transport any dangerous 
material, gas or vapors. 


In introducing this discussion it was stated that elec- 
tricity is more suitable as a control signal in the larger 
and more complex applications. This is simply because the 
speed of transmission is so fast that distance has no effect 
on control action. Therefore, the control points may be 
widely dispersed and the control of many variables can be 
coordinated or cascaded without any consideration for 
differences in transmission time. 


In other respects an effort was made to emphasize the 
similarities of the electronic and pneumatic control sys- 
tems. The similarities are further realized in the selection 
and training of personnel to perform the maintenance work. 


It should be noted, the man trained for electronics does 
not usually have the knowledge of instruments for auto- 
matic control which is required to service the electronic 
control system. However, experience has shown the in- 
strument man with pneumatic control training is well 
qualified to operate and maintain the electronic control 
system. The basic principles of operation are the same. 
Also there are similarities of design which suggest familiar 
maintenance procedures. The superior performance demon- 
strated by the men who recognized the similarities between 
pneumatic and electronic components, proves the im- 
portance of this information to the successful installation 
and maintenance of electronic control systems. 


Stabilizing Amplifier for Computing Applications 


A stabilizing amplifier called Model K2-P for analog 
computing applications where drift is critical has been an- 
nounced by George A. Philbrick Researches, Inc., Boston, 
Mass. 

The use of the model in conjunc- 
tion with Philbrick Models K2-W 
and K2-X will reduce the drift 
rate to sub-millivolt levels. As a 
stabilizer for these models no ad- 
ditional components are necessary, 
only wiring connections. The in- 
put impedance of K2-P (2.0 meg- 
ohms) causes very small shunting 
effects while its gain of 1000 times 
at D.C. allows extremely accurate 
solutions in an analog assemblage. 

The K2-P needs only 6.3 Volts 
A.C. (50-60 CPS) at 0.4 Amps. and 

300 volts D.C. at 2.4 Ma. A 400 cycle version, Model 
K2-P4, and a servo application version without input filter, 
Model K2-P1, are available. 
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Protective Packaging for 
Precision Instruments : 


by Julius B. Kupersnnit* \iiiiiiiiniuniniiniiiniig it MILIAN 


N AN AGE where instrument re- 

liability is the key to continued 
progress automation, it is not enough 
to turn out a perfect product. Unless 
that product reaches the user in re- 
liable condition, the entire research, 
development and _ production’ effort 
which made its existence possible is 
wasted. 


Fine delicate instruments are espec- 
ially vulnerable to hazards of shipment 
and storage. Both the manufacturer 
and the user should be interested to 
know what these hazards are and how 
to avoid them. The manufacturer 
wants to protect his product before 
delivery and the user wants to be 
assured of proper packing when order- 
ing. 


Your product, once it leaves the 
plant, is subject to a wide range of 
hazards—shock, vibration, abrasion, 
crushing, piercing, and contamination, 
—some of them completely unexpected. 
It is necessary, therefore, to evaluate 
each conceivable hazard and to guard 
against such losses. 


Considering that a _ product is 
handled and jostled many times during 
transit, shock and vibration are two 
frequent hazards encountered. While 
shock may not damage a delicate in- 
strument, vibrations may harm a com- 
ponent part of the equipment. 


Product contamination is a partic- 
ularly important hazard to precision 
equipment. This is one of the most 
difficult problems. The danger is not 
simply that the product may be con- 
taminated by outside elements, but 
the possible adverse chemical reaction 
between the product and the cushion- 
ing material used. 


During the past decade a whole new 
science of protective packaging for 
electronic equipment has been devel- 


President, Cargo Packers, Inc., Brooklyn, N. Y. 
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CUTAWAY VIEW of electronic tube in styra- 
foam and hair package. Styrafoam is light as 
air, permits squaring-off irregular shaped prod- 
uct. Container is standard paper carton. 


oped. Pacing the growth of the elec- 
tronics industries, research work in 
packaging of delicate instruments has 
brought forth new concepts of pack- 
aging methods and materials. As a 
result, packaging and shipping of a 
delicate instrument today is performed 
on the same scientific basis as the 
original manufacturing operation. 


Today packaging specialists employ 
such visual aids and measuring instru- 
ments as oscillographs, accelerometers, 
stroboscopic light and flash x-ray, as 
well as high-speed motion picture pho- 
tography. Nothing is left to chance. 
Every conceivable hazard is investi- 
gated to insure adequate protection of 
the product during all stages of its 
delivery to the ultimate consumer. In 
a very real sense, the product is road- 
tested before it is sent on its way. 


Instrument manufacturers benefit 
from techniques and procedures de- 
veloped by packaging specialists. By 


MUTA \ | HHT 





MINIM mu} t 


careful appraisal of all conditions i! 
volved, virtually all potential shippix’ 
hazards can be eliminated. 


Scientific packaging of electronic i 
struments includes a preliminary am} 
ysis of the product, a survey of pri) 
uct design, method of manufactur’ 
probable destinations, and _ expected 
handling it must endure during ship 
ment. 


Once the packaging specialist t 
completely satisfied, the next phase} 
to put the product through an @ 
haustive series of pre-shipment ro 
tests. During this extensive testing 
various graphic recorders are used tt) 
tell precisely what is happening i) 
side the package under each set of ct 
cumstance. 


These tests embrace all conceivall) 
hazards to which the product will ® 
subjected. Among these are standat 
tests for drop, vibration, immersi@ 
heat, cold, contamination, crushilt 
piercing, abrasion, and pilferage. Mall) 
of these tests are standardized al) 
must be performed according to 8) 
ernment specifications. Some tes) 
however, have been especially det) 
oped by specialists in the packaging #) 
electronic instruments and have silt) 
come into general use. 


In all tests the paramount consider 
tion is the cushioning material final 
selected. In fact the material is @ 
far greater importance than the @ 
tainer itself. Beside shock and vit 
tion protection, cushioning ma 
should not absorb moisture. It me 
be chemically inert to prevent contal” 
nation. Also, it should be unaff 
by temperature changes; must be cot 
pact, and light-weight. 





When these test results are @® 
uated, then the package design } 
finalized consistent with economies # 
packaging fabrication and shipping — 
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by Morris G. Moses 









Literature listed below is not available from offices of the ISA Journal. Reprints may 
be obtained by contacting the publications in which the articles have appeared. 


622. “GRAPHICALLY DETERMINE THE DY- 
NAMICS OF 


—_ ng ag al 
urdo Takahashi; Control Engng. Vol. 
ae 5, pp 46-50, May 1955. Pointers 
given for perfecting a thermal control 
system include graphic methods for deter- 
mining outlet temperature transient re- 
sponse to inlet temperature change, in- 
ternal flow rate change, and other param- 
eters. 


623. “IT PAYS TO USE ERROR ANALYSIS 


DURING DESIGN” William Allison ; Con- 
trol Engng. Vol. 2—No. 5, pp 51-55, May 
1955. Error analysis is shown as a key 
to economical systems design. The basic 
rules such as comparison with ideal ana- 
log, derivation of mathematical model, 
choice of best instrumentation, and addi- 
tion of errors are pointed up by author 
with specific examples of each rule and 
its application. 


624. “WHAT YOU SHOULD KNOW ABOUT 


POSITIVE DISPLACEMENT METERS” 
Russell W. Henke; Control Engng. Vol. 2 
—No. 5, pp 56-64, May 1955. Author dis- 
cusses application of positive displacement 
meters, including accuracy ranges and 
register forms and process contro] func- 
tions of the device. Detailed descriptions 
of several blending and proportioning are 
also given. 


625. “14 WAYS TO GENERATE CONTROL 


FUNCTIONS MECHANICALLY” John E. 
Gibson; Control Engng. Vol. 2—No. 5, 
pp 65-69, May 1955. Article presents 14 
mechanical function generators, mainly 
spring-dashpot configurations, together 
with respective transfer functions and 
plots of log magnitude ratio vs. log 
frequency. 


626. “WHAT’S AVAILABLE FOR COMPEN- 


SATING INSTRUMENTS FOR TEMP- 
ERATURE CHANGES” Robert Gitlin: 
Control Engng. Vol. 2—No. 5, pp 70-77, 
May 1955. List of basic temperature com- 
pensation techniques include magnetic 
compensators, low thermal coefficient 
sensors, bimetals, low temperature co- 
efficient of resistance wires, thermistors, 
compensator windings, and heater-ther- 
mostat combinations. Highlight is a 
temperature-deflection table for 20  bi- 
configurations 


metal " 
627. “DESIGNING ULTRASONIC ALARM 


SYSTEMS” Samuel S. Bagno; Electronics 
Vol. 28—No. 8 pp 106-111, Aug. 1955. 
Description of alarm system employing 
Doppler effect detection principle. Theory 
and practical design is discussed, and 
means for temperature and turbulence 
compensation are includ 


ed. 
628. “DECADE COUNTER EMPLOYS SILI- 


CON TRANSISTORS” Paul Krenitsky ; 
Electronics Vol. 28—No. 8, pp 112-113, 
Aug. 1955. Transistor decade counter 
res ten enon indicator lamps in special 
circuit design. Total power dissipation is 
less than 4 watts and details of a four- 
lamp counter are also given 


629. “IMPULSE MAGNETIZER FO x 
MANENT MAGN ance 


ETS” George M. Moore: 
Electronics Vol. 28—No. . oe 121-123, 
Aug. 1955. Single turn coil pulse tech- 
niques provide 200,000 ampere pulse and 
draw less than 7 kva from power line. 
Le ggumponents in system are step-up 

er, ¢ i i 

of ie apacitor charging bank, 


630. “SQUIRREL-CAGE MOTOR SPEED 


CONTROL SYSTEM” Millard C. § ; 
. Spencer ; 
Electronics Vol. 28—No. 8 pp 126-129, 
ug. 1955. Saturable core reactors in 
motor leads of induction motor are con- 
nected to two-tube electronic control cir- 
cuit. Resultant system gives good speed 
regulation at any speed setting. 
- — ‘oc ao 
. . ovious, Sa 
aor and N. P. Tomlinson ; Instruments 
rn ot smnation Vol. 28—No. 4, pp 594-601, 
mo 1 1955. Exhaustive discussion of simu- 
a techniques are given including 
prea such as d-c amplifier as integrator, 
rel r, and differentiator. Process con- 
ph .8pplication is reviewed with em- 
Mota. on time lag and system analysis. 
aireefennlyzes and applications in the 
» mechanical, automotive, military, 


electri i 
the we wens chemical fields round out 


” 
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“A PRACTICAL APPROACH TO ANA- 
LOG COMPUTERS” John D. Strong; In- 
struments & Automation Vol. 28—No. 4, 
pp 602-610, April 1955. Article deals with 
components used in analog machines. 
Among subjects discussed are reference 
supplies, input data and equations, an- 
tenuators and operational amplifiers. 
Typical problems in addition, subtraction, 
squaring, cubing, and polynomial evalua- 
tion are set up. 


“PROCESS CONTROL ANALYSIS” Mil- 
lard H. Lajoy and E. Allen Baillif; In- 
struments & Automation Vol. 28—No. 4, 
pp 617-619, April 1955. The first in a 
series on process control in which process 
equations for one, two and three-capacity 
processes are analyzed. 


“INVESTIGATION OF TEMPERATURE 
COEFFICIENT OF INDUCTANCE OF 
COILS AND INDUCTORS” Fred E. 
Dickey; Instruments & Automation Vol. 
28—No. 4, pp 620-624, April 1955. Re- 
port discusses the causes of an inductor’s 
temperature coefficient, fused-quartz form 
reduction, quartz metallization, inductor 
shielding, and testing procedures. 10 ref- 
erences. 


“INSTRUMENT-QUALITY AIR” Paul 
Hankison ; Instruments & Automation Vol. 
28——No. 4, pp 625-627, April 1955. Author 
defines “instrument-quality” air in light 
of psychrometric factors and equipment 
necessary to produce this medium. After- 
coolers, secondary coolers and dehydrators 
are briefly treated. 


“ELECTRONIC CIRCUITRY” Charles F. 
Kezer and Milton . Aronson; Instru- 
ments & Automation Vol. 28—No. 4, pp 
628-629, April 1955. Six more basic and 
versatile unit circuits are discussed. These 
include driven-anode electrometer, therm- 
istor for series-string filament protection, 
Eccles-Jordan electronic switch, hard-tube- 
driven counter, magnetic amplifier driving 
ccna and 5U4G-5Y3GT power sup- 
ply. 


“MAINTENANCE OF GAS PRESSURE 
REGULATORS” Louis J. Delaney (SCMA 
Journal) ; Instruments & Automation Vol. 
28—No. 4, pp 633-635, April 1955. Author 
discusses programs for both domestic and 
industrial gas-pressure regulators. High- 
light is the effects of friction and high- 
velocity upon maintenance. 

“PRECISION MEASUREMENT OF 
TIME” H. M. Smith; Jour. Sci. Instr. 
(London) vol. 32—No. 6, pp 199-204, June 
1955. A very comprehensive review of 
time standards including radio time sig- 
nals, pendulum and quartz crystal clocks. 
An accurate chronograph using a Kerr 
cell is described Article closes with com- 
ments on proposals for new definition of 
unit of time. 


. “A CENTRIFUGE PERMITTING CON- 


TINUOUS OBSERVATION OF THE 
SPINNING TUBE” B. B. Marsh; Jour. 
Sci. Instr. (London) Vol. 32—No 6, pp 
205-206, June 1955. Description is given 
for a few simple modifications of a cen- 
trifuge to allow the observation of a 
spinning tube. One feature is the con- 
tinuous and direct reading of the sep- 
arate phase volumes in the tube. 


“THE FINAL VACUA OF OIL DIF- 
FUSION PUMPS” R. F. Coe and L. 
Riddiford: Jour. Sci. Instr. (London) Vol. 
32—No. 6 pp 207-213, June 1955. Aesults 
are given for investigations made on the 
properties of several high quality diffusion 
pump oils. Improvements in final vacua 
obtainable by fractionation within pumps 
have been measured and vapor pressure 
values obtained by various methods are 
compared with final pressures measured 
with both ionization and Knudsen gages. 


“AN IMPROVED CONSTRUCTION OF 
THE SMITH BRIDGE TYPE 3” C. R. 
Barber, A. Gridley and J. A. Hall; Jour. 
Sci. Instr (London) Vol. 32—No. 6, pp 
213-220, June 1955. New design given for 
bridge utilized in resistance thermometry. 
Details include temperature control and 
stability of resistance coil allows repro- 
ducibility of a few parts in ten million 
without need for frequent recalibration. 





642. “A DEMOUNTABLE VACUUM SYSTEM 
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FOR SECONDARY EMISSION STUDIES” 
A. Lempicki; Jour. Sci, Instr. ( 

Vol. 32—No. 6, pp 221-223, June 1955. A 
demountable vacuum system is described 
in which secondary emission measurements 
can be carried out without target con- 
tacination production by electron bom- 
bardment. All glass system is free of 
rubber, grease and wax joints and can be 
baked at 300-400° C. 

“A PHOTOELECTRIC SAMPLING 
SWITCH FOR USE IN DOUBLE BEAM 
OPTICAL INSTRUMENTS” D. M. Neale; 
Jour. Sci. Instr. (London) Vol. 32—No 6, 
pp 223-225, June 1955. Electrometer cir- 
cuit is described having high sensitivity, 
logarithmic response and negligible zero- 
drift. Two light beams are chopped at 
about 5 cps and the 5 cps output from a 
photocell amplifier is sampled by photo- 
switch. Cathode followers and microam- 
meter complete the circuit which is simple 
and economical in construction. 


“MAPPING RADIATION FIELDS WITH 
SILVER-ACTIVATED PHOSPHATE 
GLASS” Herbert Rabin and William E. 
Price; Nucleonies Vol. 13—No. 3, pp. 33- 
35, March 1955. Procedure is given for 
correcting fading in silver-activated glass 
dosimeters. The mapping application of 
2.5-kilocurie Co® source dose distribution 
gives results that are in agreement with 
computations. 


“PORTABLE SURVEY METER FOR 
FAST AND SLOW NEUTRONS” Boyd W. 
Thompson; Nucleonics Vol. 13—No. 3, pp 
44-46, March 1955. Design for a BF3 
counter is presented together with that of 
a proton-recoil counter. Former responds 
to slow neutrons and latter responds to 
fast neutrons. Both counters operate at 
same voltage and have similar counting 
rates. Problems encountered in neutron 
monitoring are outlined. 

“SPECIFIC ACTIVITY DETERMINA- 
TION WITH BETA AND UV-PHOTON 
COUNTER” T. D. Price and P. D. Hud- 
son; Nucleonics Vol. 13—No. 3, pp 54-58, 
March 1955. A commercial] transmission- 
density unit is used in conjunction with 
chromatographic and helium-butane count- 
ing gas assembly to determine specific ac- 
tivity of individual emitters. Discussion of 
four types of contaminations observed 
with instrument is a feature of the ar- 
ticle. 

“SEMICONDUCTOR FAST-NEUTRON 
DOSIMETER” Benedict Cassen, omas 
Crough, and Herbert Gass; Nucleonics 
Vol. 13—No. 3, pp 58-60, March 1955. De- 
tails of germanium-strip preparation, re- 
sistance measurements, and results of 
germanium dosimeter calibration are pre- 
sented. Elements show promise in bio- 
logical applications where reasonable dos- 
ages of fast neutrons are involved. 
“PRECISION 5-10 Kv HIGH-VOLTAGE 
SUPPLY” Louis Costrell; Nucleonics Vol. 
18—No. 3, pp 68-64, March 1955. Sche- 
matic diagram and chassis arrangement is 
given for positive-polarity high-voltage 
supply capable of delivering up to 250 
micro-amperes at 5 to 10 kv. Drift is ap- 
proximately 100 ppm over several days. 
“INSTRUMENTATION FOR THE CON- 
TINUOUS MEASUREMENT OF CER- 
TAIN IONOSPHERIC ECHO CHARAC- 
TERISTICS” R. W. Parkinson; Rev. Sci. 
Instr. Vol. 26—No 4, pp 319-323, April 
1955. Description of technique for con- 
tinuously measuring polarization and other 
parameters of radio pulse echoes reflected 
from isonosphere. Intensity modulation 
with time-variance is used for resolution 
of split echoes with respect to reflection 


heights. 

“NEW TIME-OF-FLIGHT MASS SPEC- 
TROMETER” Henry S. Katzenstein and 
Stephen S. Fieldland; Rev. Sci Instr. Vol. 
26—No. 4, pp 324-327, April 1955. A 
modified time-of-flight mass spectrometer 
is described. Major modifications are (1) 
axial electron beam pulsed through ion 
chamber and (2) gated ion detector for 
integration of cyclic ion current. Theo- 
retical resolution appears to be “well 
over” 200 mass with experimental con- 
firmation to date up to mass of 100. 
“AUTOMATIC ISODOSE RECORDER” 
M. Berman, J. Laughlin, M. Yonemitsu, 
and S. Vacirea; Rev. Sci. Instr. Vol. 26— 
No. 4, pp 328-333, April 1955. Two de- 
tector signals are compared in this device, 
an application of which is the measure- 
ment and plotting of x-ray radiation 
energy distribution. 

“ABSOLUTE ELECTROSTATIC VOLT- 
METER OF HEMISPHERICAL CONCEN- 
TRIC ELECTRODES” Jose Mireles Mal- 
pica; Rev. Sci. Instr. Vol. 26—-No. 4, pp 
333-3386, April 1955. Article describes 
determination of resultant force of elec- 
trostatic attraction between concentric 
hemisphere-electrodes and the applica- 
tion to an absolute electrostatic voltmeter. 
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History of ISA - Part 5 
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Board of Directors Meeting — September 1948 

The Board of Directors held its annual meeting on Sep- 
tember 11, 1948 at the Ben Franklin Hotel in Philadelphia 
under the chairmanship of the President, Paul Exline.* 


Action was approved on the motion of F. Trapnell, chair- 
man of the National Meetings Committee, that the April 
1949 Regional meeting be held in Toronto; the April 1950 
meeting, in Cincinnati; and September 1950 Annual Con- 
ference and Exhibit, in Buffalo. It was further moved that 
the September 1951 Annual Conference and Exhibit be 
held in Cleveland. The petition presented to the Execu- 
tive Committee for the Honorary Membership election of 
F. A. Uehling was approved. 


The election of officers was reported as follows: Presi- 
dent: C. Kayan; Vice Presidents: A. O. Beckman and 
J. B. McMahon; Treasurer, H. Ferguson; Secretary, R. 
Rimbach. H. Barnum and Lyman Allen were elected to 
the Executive Committee. The Board approved the Re- 
gional representation set up of the Nominating Commit- 
tee as recommended by the Executive Committee. Fol- 
lowing the recommendation of the Nominating Committee, 
H. C. Frost was selected as First Vice President. The 
chairman of the Co-ordinating Committee, C. O. Fairchild, 
reported a very inclusive program and included specifical- 
ly work being done with the A.I.E.E., A.I.P., A.S.M.S., 
S.A.M.A., and the I.S.A. Instrument Manufacturers Com- 
mittee. 


The President reported the action taken by the Exhibitors 
Advisory Committee in sending ballots to the 185 exhibitors 
participating in one or more of the first three I.S.A. shows, 
regarding the question of having exhibits every year or 
every other year. W. F. Haring reported the majority in 
favor of a show on alternate years. 


Employment Committee Chairman C. F. Goldcamp re- 
ported 215 applicants for the year, 99 open positions, with 
23 known to have been filled. On the question of charging 
for the listing of open positions, it was decided not to make 
any. 


Finance Committee report was as presented in the Ex- 
ecutive Committee meeting of July 16. The Regional 
Meeting set up at the previous Executive Committee meet- 
ing was approved by the Board. 


The Secretary reported the membership figure of 3275, 
as of August 1948. Since September 1947, at which time 
there were 34 sections, the following charters had been 
granted: 





*The delegates present and number of members of each section were: 
Aruba (J. Lopez—64), Baltimore (J. F. Maienshein—63), California 
(G. F. Rucker—103), Central Indiana (W. H. Sisson—82), Charleston 
(H. Bowman—80), Chicago (R. Proctor—225), Cincinnati (G. Brown— 
58), Cleveland (A. J. McCullough—124), Detroit (J. Richardson—78), 
Eastern New York (G. Gardner—43), Houston (P. Hart—-82), Kansas 
City (D. Boutros—49), Louisville (E. Brown—38), Montreal (R. Brown 
—88), New Jersey (S. Baran—189), New York (R. Batcher—162), Ni- 
agara Frontier (M. Shiver—120), Northern Indiana (A. Sperry—28), 
0 dge (N. Isenhour—55), Philadelphia (J. Johnston, Jr.—320), 
Pittsburgh (A. Shafer—150), Rochester (A. P. Harmon—60) Sarnia 
(J. W. Graeb—96), St. Louis (W. E. Boyle—62), South Bend (G. Gil- 
liam—22), South Texas (H. G. Givens—42), Tulsa (J. E. White—75), 
Washington (R. Goetzenberger—134), Wayne County (G. Huff—42), 
(Carl Kayan—1l), (H. Barnum—1), (F. Trapnell—i1), (H. Frost—1), 
(H. Ferguson—1), (C. Fairchild—1), (R. Munch—1), (J. McMahon— 
1), and (R. Rimbach—1). 
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Richland Section (35) January 1, 1948 

Rochester Section (36) February 16, 1948 

Central Illinois Section (37) March 8, 1948 

Houston Section (38) March 16, 1948 

Montreal Section (39) June 16, 1948 

Akron Section (40) July 19, 1948 

Boston Section (41) July 28, 1948 

Atlanta Section (42) August 23, 1948 
Executive Committee Meetings — Sept. and Dec. 1948 

On September 16, 1948 the Executive Committee held; 

meeting in Philadelphia at the Benjamin Franklin Hotd 
with President Kayan presiding. Present were Beckma, 
Exline, Ferguson, Frost, McMahon, Trapnell, and Alla 
The Board of Directors in their meeting of September jj 
had directed that the Committee activities be divisionalizg 
and assigned to the vice-presidents; President Kays 
therefore proposed for the Technical Division, A. 0. Beck 
man; for the Membership Division, J. B. McMahon; anf 
for the Operating Division, F. Trapnell. The Board » 
cepted these proposals. 


Owing to lack of information on committee activitig 
it was moved by Frost that the committee reports receive 
during the intervals between meetings of the Board ¢ 
Directors be reviewed by the Executive Committee aml 
transmitted to the Journal for publication, as well as le 
ing sent to the members of the Board of Directors. 


The Executive Committee met on December 1, and} 
1948 in New York City at the Pennsylvania Hotel unde 
the chairmanship of President Kayan. Present wer 
Kayan, Frost, Trapnell, McMahon, Allen, Barnum and Rit 
bach, with Beckman, Exline and Ferguson absent. Report 
were read by the various committee chairmen. 


Executive Committee Meetings — 1949 

On March 6, 1949 the ISA Executive Committee met@ 
the Palmer House in Chicago. Present were Frost, 
Mahon, Beckman, Ferguson, Exline, Allen and Rimbad 
Guests present were Feeley, Rieger and Hildenbrant 
President Kayan, chairman, established a Committee @ 
Society Structure and Planning, as instructed in the & 
cember 1948 meeting of the Executive Committee. Af 
Shafer, under the general supervision of Vice-Presidet 
Frost, was made chairman. 


The Sections Committee report by Nelson Gilderslee? 
noted that the first bulletin, giving ideas on practices# 
various Sections, was relisted for the use of the Sectiit 
and Membership Committee. The report also told of pr? 
aration of a membership kit for those helping to fom 
new sections. The special Committee on Exhibits re 
on desirability of shows being highly technical one ye 
and omitted or simplified on the alternate year. Bul® 
decision was made, leaving the status of a complete @ 
ference and exhibit each year still in effect. 


On May 13, 1949 the Executive Committee held a meetist 
at the Royal York Hotel in Toronto under the chairm 
of President Kayan. Present were Allen, Beckman, 
guson, Frost, McMahon, Trapnell and Rimbach. 
were Barnum and Exline. Guests were Feeley, 5 
Webb and Grace. Chairman Webb of the Nominating ™& 
mittee reported a slate of nominees as R. J. S. Pigot® 
President, Porter Hart and Nelson Gildersleeve for 
Presidents. The subject of establishing a national Se 
tariat was deferred until a clearer picture could be 
the financial situation. All committees reported. 
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Board of Directors Meeting — May 1949 

A meeting of the Board of Directors was held on May 
14, 1949 at the Royal York Hotel in Toronto, President 
Kayan presiding.* The slate of officer nominees (Pigott, 
Hart and Gildersleeve) was presented to the Board. 


The Board voted that Houston would be the site of the 
1951 Conference and Exhibit. It was reported that section 
charter number 43 was granted to China Lake on January 
7, 1949 and number 44 to Northern Texas on February 16, 
1949. Applications were on hand for New Mexico (73 mem- 
pers) and Baton Rouge (41 members). There was news 
indicating that groups were organizing in Denver and 
Columbus. The total membership as of May 1949 was 


3908. 

A report from Treasurer H. E. Ferguson showed that the 
Society had grown so fast that at the annual meeting in 
1948 in Philadelphia, existing financial and budgetary pro- 
cedures were not adequate. The Board of Directors there- 
fore authorized the setting up of an adequate system of 
handling the Society funds. Following a study by the 
Finance Committee, they recommended that Mr. Hollings- 
worth, a certified public accountant of Pittsburgh, be re- 
tained to organize and install a suitable accounting system. 


C. F. Goldcamp, the chairman of the Employment Com- 
mittee, reported 95 open positions received for the year, 
with 311 applications received. Known filled positions were 
23. 

The special Committee on Exhibit Policy, with Frost 
chairman, reported considerable study on the question of 
having annual or bi-annual exhibits. Feeling seemed 
strong for a show every year. The committee intends to 
have a definite recommendation in time for the annual 
meeting. 


Executive Committee Meeting — July 1949 


On July 16 and 17, 1949 the Executive Committee met at 
the William Penn Hotel in Pittsburgh under the chairman- 
ship of President Kayan. Present were Allen, Barnum, 
Frost, Kayan, McMahon and Rimbach. 


The Society Structure and Planning Committee was as- 
signed to consider other sources of income so that the 
Society was not dependent upon annual exhibits. Resigna- 
tion of Journal Editor, Hildenbrand, was accepted. Mem- 
bership was reported at 3252, full membership; 546, asso- 
ciate; and 148, students — Making a total of 3946. A 
$100 was appropriated for photographs of past presidents 
Sperry, Fairchild, Exline and President Kayan. These 
photos were to be framed and hung in the national office 
and a copy given to each past president. 


It was reported that the U. S. Treasury Department had 
determined that ISA is exempt from federal income tax 
and employment taxes. It was, therefore, recommended 
that a retirement policy of $5000 be set up for each em- 
ployee of the national organization, at a cost of $1200 a 
year. It was decided to eliminate the position of Journal 
Editor and to handle this activity temporarily through the 
combined efforts of the Publications Committee and the 
national office, and to set up a special committee on Journal 
Publication. 


Charters were approved for the Albuquerque and Colum- 
bus Sections. 





* 
on as and delegates representing them were as follows: Akron 
‘Gon ebb, proxy), Atlanta (H. F. McCarthy, proxy), Baltimore 
Bene Ehly, proxy), Boston (Nelson Gildersleeve), California (A. O. 
(EL Eo’ Central Illinois (R. R. Proctor, proxy), Central Indiana 
of nage Charleston (Ralph Webb), Chicago (R. R. Proctor), 
am e (David Chadwick), Cincinnati (M. J. Johnson, proxy), 
toe ea J. McCullough), Cumberland (A. H. Shafer, proxy), De- 
(Porter Banchardeon), Eastern New York (G. F. Gardner), Gulf Coast 
Fo rt, proxy), Houston (Porter Hart), Kansas City (W. H. 
New ft » Proxy), Louisville (M. J. Johnson), Montreal (R. M. Brown), 
York mn F. McCarthy), New Orleans (Porter Hart, proxy), New 
iR. ie ateher), Niagara Frontier (M. D. Shriver), Northern 
shia (G. N Proctor, proxy), Oak Ridge (H. F. McCarthy), Philadel- 
Siglo oe Ehly), Pittsburgh (A. H. Shafer), Presque Isle (M. D. 
St. By lf Rochester (A. P. Harmon), Sarnia (J. W. Greeb), 
7 tg He rt Fisher), Southern Michigan (Glenn Miller), South Texas 
(R. R. rt, proxy), Tennessee (H. F. McCarthy, proxy), Twin Cities 
(George Hutt) Proxy), Washington (R. Goetzenberger), Wayne County 


February 1956 


Board of Directors Meeting — September 1949 


The annual meeting of the Board of Directors* was held 
on September 10, 1949 at the Jefferson Hotel in St. Louis 
under the chairmanship of President Kayan. 


It was decided to put off printing of a new Constitution 
and by-laws, incorporating the various changes reported by 
the Constitution Committee. Considerable expense was in- 
volved and it did not seem wise to make the expenditure 
at that time. 


The Board elected the new officers: R. J. S. Pigott, Presi- 
dent; and Porter Hart and Nelson Gildersleeve, Vice-Presi- 
dents. 


Mr. Feeley, chairman of the Finance Committee, an- 
nounced that the new system of handling funds had been 
set up and was in operation. He presented a budget for 
1950 as follows: 





Item Expenses Income 
Membership Activities —...................... $14,350.00 $22,400.00 
Meeting Activities ................................ 12,900.00 5,500.00 
Shows and Exhibits .............................. 24,100.00 45,000.00 
National Headquarters —..................... RE BEE | mimescinodinuions 
Administrative Activities ......... 3,000.00 1,200.00 

$67,625.00 $74,100.00 
Contingency Fund .................. . 8,325.00 
Ry TN en ixcceccovnsaceneiicedecaninscnesddichesatiaasanenbie 70,950.00 
Anticipated Increase in Surplus Account.............. ...$ 3,150.00 


A summary of the report of Treasurer Ferguson was as 
follows: 


1946 1947 1948 
Tetet TROON xii inn $8,418.10 $69,369.19 $89,413.13 
Expense ......................----.-.-..---- 4,488.12 56,370.50 77,092.85 
IIE Necinconkiceactagiatencdmctccameses 3,979.78 12,998.69 12,320.28 
Total Bank Deposits .............. ee $29,298.95 
Statement of Condition 
June 31, 1949 

penance! 2 HL” Pe ee $65,207.34 

Pee see | 46,775.72 

I sainacicbiicti ce ecients ssstal aabiaccalaeoeil 18,431.12 


It was reported that Northern California Section was 


granted its charter on September 7, 1949, making a total of 
48 sections. 


Executive Committee Meeting — December 1949 


The Executive Committee met on December 2, 1949 at the 
Statler Hotel in New York under the chairmanship of 
President Pigott. Present were McMahon, Beckman, Hart, 
Gildersleeve, Ferguson, Kayan, and Rimbach. Others pres- 
ent were Allen, Grace, Feeley, Shafer, and Trapnell. 


It was recommended that the Maintenance Clinic be con- 
tinued as a feature of each annual conference unless low 
attendance indicated that it be no longer desirable. All 
Committees reported. 


(To Be Continued in March) 


*The sections and delegates representing them were as follows: Akron 
(F. Appel), Boston (N. Gildersieeve), California (A. O. Beckman), Cen- 
tral Illinois (A. H. Shafer), Central Indiana (W. H. Sisson), Charleston 
(H. J. Bowman), Chicago (R. R. Proctor), China Lake (A. G. DeBell), 
Cincinnati (T. L. Clift), Cleveland (A. A. Hejduk), Cumberland (A. H. 
Shafer), Detroit (J. W. Head), Eastern New York (G. Gardner, Gulf 
Coast (A. V. Novak), Houston (W. H. Fortney), Kansas City (O. L. 
Boutros), Louisville (M. J. Johnson), New Jersey (S. Baran), New York 
(E. R. Manning), Niagara Frontier (M. D. Shriver), Northern Indiana 
(A. Sperry), Oak Ridge (W. H. Brand), Philadelphia (G. N. Ehly), 
Pittsburgh (A. H. Shafer), Presque Isle (W. H. Erftenbeck), Richland 
(F. H. Trapnell), Rechester (A. P. Harmon), St. Louis (Bill Boyle), 
Sarnia (J. W. Graeb), Southern Michigan (F. R. Brydges), South Texas 
(W. H. Fortney), Tulsa (P. Exline), Twin Cities (H. W. Ecker), Wash- 
ington (R. Goetzenberger), Wayne County (G. E. Huff). 
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Organization and Function of 


RGANIZATION PLANS, functions and procedure for 

the ISA National Nominating Committee have been 
announced and distributed to committee members by Chair- 
man Porter Hart of Dow Chemical Company, Freeport, 
Texas. 

Mr. Hart stated that “the National Nominating Commit- 
tee has an extraordinary heavy responsibility in selecting 
candidates for nomination as national officers of ISA, in 
accordance with the new Constitution and By-Laws. We 
will need all the active aid and participation we can get 
from the Sections because we are seeking good candidates 
to fill these positions. It is your job to seek qualified men 
as candidates for nomination for the following officers: 
President; President-elect, 2-year term; Treasurer, 2-year 
term, and two Divisional Vice Presidents, each 2-year 
terms.” The National Nominating Committee has set a 
tentative date of April 28, 1956, for a meeting in Chicago. 

“In addition to the five officers above it is necessary to 
nominate a District Vice President from each of the nine 
new Electoral Districts. This new governing structure is a 
result of amendments to the Constitution (Articles VIII and 
IX) and By-Laws (Articles VIII and XII) at the Los 
Angeles Council meeting.” 

For this purpose Mr. Hart has appointed members from 
the present regular 1956 Nominating Committee to serve 
as Chairman of the nine new District Nominating Com- 
mittees. Sometime in May 1956, each of these chairmen 
will hold a meeting with the Sections’ National Delegates 
in his District to nominate their District Vice President. 
These Districts are entirely different from the present 
grouping of Sections for the 14 geographical groups repre- 
sented on the 1956 Nominating Committee. Both commit- 
tees are listed below together with chairmen and the Sec- 
tions they represent. 

All nominations must be presented on the ISA Nominat- 
ing Committee Officer Qualification Form. Copies of this 
form are available from your Section Delegate. 





Listed below are the 14 Group Chairmen according to 
the Sections they represent on the National Nominat- 
ing Committee. 


GROUP 1 
Emanual Malkin, Malkin Instrument Co., 575 Starks Building, Louisville 


y- 
Paducah, Louisville, Cincinnati, Indianapolis, Central Ohio Valley, 
Scioto Valley, Tullahoma. 


GROUP 2 
John V. Opie, 8 Kings Court, Ferguson 21, Mo. 
Albuquerque, Denver, Kansas City, North Texas, Panhandle, Permian 
Basin, St. Louis, Tulsa, Wichita, Oklahoma City. 


GROUP 3 
F. A. Ludewig, Jr., Rt. 2, Ballston Spa, New York. 
Eastern New York, Boston. 


GROUP 4 
G. F. Akins, 107 Pomona Drive, Rochester 16, N. Y. 
Central New York, Niagara Frontier, Rochester. 


GROUP 5 
J. R. Lowe, Minnesota Mining G Mfg. Co., 900 Fauquier Ave., St. Paul, 


Minn. 
Central Illinois, Chicago, Northern 


Indiana, Twin City. 


Fox River Valley, Milwaukee, 


GROUP 6 
Ralph Hoxie, Basic Service Corp., 16544 Plymouth Rd., Detroit 27, Mich. 
Detroit, Kalamazoo Valley, Wayne County. 


GROUP 7 
William Eaton, 831 Legare Rd., Aiken, S. C. 
Atlanta, Birmingham, Blue Ridge, Carolina Piedmont, Muscle Shoals, 
Northeast Tennessee, Oak Ridge, Oglethorpe, Savannah River, Tampa 
Bay, Memphis, Pensacola. 
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ISA Nominating Committee 


GROUP 8 a 
John F. Draffen, Monsanto Chemical Co., 810 Tenth Ave., N, 
City, Texas. 
Houston, Sabine-Neches, Baton Rouge, South Texas, Lake 
Ark-La-Tex, New Orleans. 


GROUP 9 


M. M. McMillen, Thompson Products, Inc., 2196 Clarkwood 
Cleveland 3, Ohio. 


Cleveland, Akron, Toledo, Presque Isle, Columbus. 


GROUP 10 j 
Robert W. Martig, Farnes G Martig, Inc., 5741 N. E. Glisan St., Port 


3, Oregon. ; 
Los Angeles, Northern California, Richland, Seattle, Portland, Mop 


Desert, San Diego. 


GROUP 11 
J. J. Hillan, Peacock Bros., Ltd., Montreal, Quebec, Canada. 
Montreal, Toronto, Sarnia, Edmonton. 


GROUP 12 


International Petroleum Co., 


oF NR AER 1 OH, 


Barrancaberneja, Colombi 
Aruba. 


GROUP 13 
E. A. Adler, 1401 Arch Street, Philadelphia, Pa. 
Baltimore, New Jersey, New York, Philadelphia, Washington, 


J. L. Lopez, 
Ss. 


mington. 
GROUP 14 
gg? G. Fellows, Carbide G Carbon Chemical Co., South Charley 
. a 


Central Keystone, Charleston, Cumberland, Pittsburgh, Chattane 
Richmond-Hopewell. 
Listed below are the nine Electoral District Chait | 
men with Sections they represent. This grouping will | 
continue in conformance with the new constitutional | 


revisions. f 


ELECTORAL DISTRICT No. 1 
F. A. Ludewig, Jr., Rt. 2, Ballston Spa, New York. 
Boston, New York, Eastern New York, Central New York, New Jem” 


ELECTORAL DISTRICT No. 2 
E. A. Adler, 1401 Arch St., Philadelphia, Pa. 
Philadelphia, Central Keystone, Washington, Baltimore, Wilmingt 
Richmond-Hopewell, Blue Ridge. 


ELECTORAL DISTRICT No. 3 


William Eaton, 831 Legare Road, Aiken, S. C. 
Aruba, Tullahoma, Chattanooga, Oak Ridge, North Eastern Tenne® 
Muscle Shoals, Birmingham, Pensacola, Tampa Bay, Atlanta. 


ELECTORAL DISTRICT No. 4 
G. F. Akins, 107 Pomona Drive, Rochester 16, N. Y. 
— Toronto, Rochester, Niagara Frontier, Presque Isle, Pit 
urgh. 


ELECTORAL DISTRICT No. 5 
M. M. McMillen, Thompson Products, Inc., 2196 Clarkwood Ave., 


land 3, Ohio. 
Cleveland, Toledo, Akron, Columbus, Central Ohio Valley, 


Valley, Cincinnati, Charleston, Cumberland, Ashtabula. 


ELECTORAL DISTRICT No. 6 
J. R. Lowe, Minnesota Mining G Mfg. Co., 900 Fauquier Ave., St. 


Minn. 
Twin City, Fox River Valley, Milwaukee, Chicago, Central 
Northern Indiana, Indianapolis, Wayne County, Detroit. 


ELECTORAL DISTRICT No. 7 

















John F. Draffen, M to Chemical Co., 810 Tenth Ave., N. 
City, Texas. 0 
Houston, South Texas, Sabine-Neches, Ark-La-Tex, Lake 
Baton Rouge, New Orleans, Memphis, North Texas. 
ELECTORAL DISTRICT No. 8 
John V. Opie, 8 Kings Court, Ferguson 21, Mo. 
Denver, Albuquerque, Panhandle, Permian Basin, Oklahomé 


Tulsa, Wichita, Kansas City, St. Louis. 


ELECTORAL DISTRICT No. 9 _ 
Robert W. Martig, Farnes G Martig, Inc., 5741 N. E. Glisan St 
land 13, Oregon. ; 
Edmonton, Los Angeles, Mojave Desert, Northern California, 
Richland, San Diego, Seattle. 
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Technical Division Meets to Plan New York Conference 





EXECUTIVE DIRECTOR William H. 
Kushnick emphasizes a point at last 
month’s Technical Division meeting in 
Chicago as Dick Pond, Chairman, listens. 


ISA Technical Division Vice Presi- 
dent Richard N. Pond met last month 
with Chairmen of his Committees in 
Chicago to launch plans for the tech- 
nical sessions during ISA’s Annual 
Show, September 17-21 in New York 
City. Approximately 30 sessions are 
in the making with about 100 top- 
quality papers. 

Virtually all the 16 Technical Com- 
mittees will hold at least one session 
and some are scheduling four or five. 
An opening session on Monday of 
Show week, in cooperation with the 
American Rocket Society and the In- 
ternational Geophysical Year Commit- 
tee, will bring into focus the instru- 
mentation of the proposed earth 
satellite. 


Proceedings of the 11th Annual In- 
strument-Automation Conference and 
Exhibit will be printed in advance and 
made available to registrants and 
others at the Conference. No pre- 
prints of single papers will be sold. 
To achieve this early printing, all 
authors will be required to have their 
manuscripts in the Committees’ hands 
by June 1. 


The meeting also settled on these 
policies: Continued use of attendee’s 
comment card; general use of ques- 
tion cards to stimulate discussion; 
scheduling of the starting time for 
each paper presented during each ses- 
sion; inclusion of abstracts in the 
pocket size official program; and em- 
phasis on user’s needs and problems in 
planning technical sessions. 


The 1956 Conference and Exhibit 
will also include Computer Clinics as 
well as the Data Handling Workshop. 
Because of the scope of the technical 
activities, consideration is being given 
to the desirability of holding some 
parts of the program on the week-end 
previous to opening of the Show, as 
well as holding some sessions at night 
during the week. 


The meeting was also devoted to 
discussing means for increasing the 
technical services of the Society in 
addition to the traditional Conferences. 
The group also reviewed the proposed 
reorganization of the Society into vari- 
ous interest divisions. 


Newly-Organized Education Commission Meets February 28 


The ISA Executive Board has estab- 
lished the Education and Research 
Foundation Development Commission 
to study reports of the Educational 
Committee for recommending to the 
Society priority, timetable, methods 
and pertinent information regarding 
educational goals. This newly-formed 
Commission will meet for the first 
time February 28. 


Dr. Robert J. Jefferies, Chairman of 
the Commission, is preparing an agenda 
which will be circulated among mem- 
bers of the group prior to the first 
formal meeting which will be held in 
conjunction with the President's three- 
day Midwinter Conference in St. 
Petersburg, Fla. 


This Commission will be composed 
of past-Presidents of the ISA, execu- 
tives and leaders in the instrument 
industry and representatives of col- 
leges and universities. 


anne have already agreed to 
‘an on the Commission and the fol- 

ng have indicated intention to be 
Present at the Florida meeting: 


: Rex Bristol, Vice-President and Trea- 
urer of The Foxboro Co.; Hugh F. 


February 1956 


Colvin, Vice President, Electrodynam- 
ics Corp.; Dr. A. O. Beckman, Presi- 
dent of Beckman Industries; T. R. 
Jones, Chairman of the Board, Day- 
strom, Inc.; W. A. Wildhack, Chief of 
NBS Office of Basic Instrumentation; 
Porter Hart, Director of Instrumenta- 
tion, Dow Chemical Co.; A. F. Sperry, 
President of Panellit, Inc.; and W. H. 
Brand, Vice President of Engineering 
for Conoflow Corp. 


Two Committee Chairmen 
Appointments Confirmed 


First Vice President W. H. Fortney 
recently confirmed the appointment of 
Dr. B. P. McKay as Chairman of the 
Education Committee C-6. Dr. McKay 
is head of the Biophysics Research 
Dept., School of Biological Sciences, 
University of Tennessee. 


Vice President R. N. Pond has ap- 
pointed William Ladniak, of Carbide 
and Carbon Chemicals Co., Oak Ridge 
National Laboratory, Chairman of the 
Nuclear Radiation Instrumentation 
Committee D-11. 


FUTURE ISA MEETINGS 


February 27-29, 1956 

Executive Board meeting to be held in St. 

Petersburg, Fla. Included will be meetings 

of the Finance Committee, Society Structure 

and Planning Committee, President’s Educa- 

on Commission and Industry Advisory 
rd. 


March 5-7, 1956 

Sixth Annual Conference on Instrumentation 
in the Iron and Steel Industry sponsored by 
the Pittsburgh Section will be held in that 
city at the Hotel Webster Hall. Contact Fred 
D. Marton, 845 Ridge Ave., Pittsburgh 12. 


April 5-6, 1956 

Special Technica] Conference on Magnetic Am- 
plifiers co-sponsored by AIEE, IRE and ISA 
Central New York Section to be held at Hotel 
Syracuse, Syracuse, N. Y. For further in- 
formation contact Fred Lingel, 712 Summer 
Ave., Syracuse, N. Y. 


April 5-7, 1956 

Second Annual Southwesterh Region Instru- 
ment Conference and Exhibit sponsored by the 
Birmingham Section. For more information 
write F. M. Rutledge, P. O. Box 2024, Birm- 
ingham, Ala. 


April 25, 1956 

Symposium on “Control Systems Engineering— 
Electronic Controls in Industry,” sponsored by 
the Wilmington Section. For further informa- 
tion contact W. G. Schmick, Minneapolis- 
Honeywell Regulator Co., Orange St., Wilming- 
ton, Del. 


April 26-27, 1956 

Technical Conference on Electrical Recording 
and Controlling Instruments sponsored by 
AIEE. ASME and ISA cooperating. Will be 
held at the Hotel Bradford, Boston, Mass. For 
information contact E. T. Davis, Leeds & 
Northrup Co., 4901 Stenton Ave., Philadelphia, 
Pa. 


May 6-9, 1956 

Second National Symposium on Flight Test 
Instrumentation sponsored by the North Texas 
Section and the Flight Test Instrumentation 
ee eeans will be held at Fort Worth, 
‘exas. 


August 21-22, 1956 

National Telemetering Conference sponsored 
by ISA, IRE, AIEE and IAS, to be held at 
the Ambassador Hotel, Los Angeles, Calif. 
Contact Richard Wendt, 124 Dauntless Dr., 
Pittsburgh 33, Pa. 


September 17-21, 1956 

llth Annual ISA Instrument-Automation Con- 
ference and Exhibit to be held at New York 
Coliseum, New York, N. Y. For further in- 
formation contact Executive Director William 
H. Kushnick, ISA, 1319 Allegheny Ave., Pitts- 
burgh 33, Pa., or Fred J. Tabery, Exhibit 
Manager, 250 W. 57th St., New York, N. Y. 


Fairfield County Section Formed; 
Two New Sections Planned 


With a total of 32 members the Fair- 
field County Section has petitioned the 
Executive Board for a Charter which 
will lift ISA’s number of Sections to 
82. 


Officers of the newly-formed Section, 
located in Bridgeport, Conn. are: Rob- 
ert J. Jeffries, President; Thomas T. 
Tebo, Treasurer and Carl Heinzman, 
Secretary. 


Two other Sections, Lehigh Valley 
and Idaho Falls are nearing comple- 
tion of formation. 
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Host Committee Organizes for IIth Annual Instrument- 
Automation Conference and Exhibit, September 17-21 


The first meeting of the joint New 
York-New Jersey Sections Host Com- 
mittee for the 11th Annual Instrument- 
Automation Conference and Exhibit in 
New York, September 17-21, captured 
the enthusiasm of the entire group for 
making the event the best ever con- 
ducted by ISA. 

With Hamilton Bristol, of the Bris- 
tol Co., and Carl W. Gram, of Mason- 
Neilan Reg. Co., as joint Executive 
Chairmen, the Host Committee con- 
sists of the following key members: 


Registration: Chairman—Joseph Yanak, 
The Kellogg Co., 225 Broadway, New 
York. Vice-Chairman — Ralph H. Tripp, 
Instrument Dept., Grumman Aircraft Co., 
Bethpage, N. Y. 

Members Relations: Chairman — Allen 
M. Shore, 2039 Fortune Rd., Glenside, Pa. 

President’s Reception: Chairman—James 
E. Cambrill, Moore Products Co., 51 E. 
42nd St., New York 17, N. Y. Vice- 
Chairman—Mrs. M. W. Black, Round Hill 
Rd., Greenwich, Conn. 

Reception & Hospitality: Chairman — 
Chester S. Beard, Foster Engineering Co., 
835 Lehigh Ave., Union, N. J. Vice-Chair- 
man—Mrs. G. L. Stebbins, 66 Rockledge 
Rd., Hartsdale, N. Y. 

Transportation: 
Irving, Taylor Instrument Co., 
feller Plaza, New York, N. Y. Vice- 
Chairmen — Frederick L. Crabbe, Malcolm 
W. Black Co., 41 E. 42nd St., New York; 
Mrs. H. M. McCarthy, 2 Mountainview 
Rd., Clark, N. J. 

Banquet: Chairman — Dave Hostedler, 
Foster al Co., 165 Broadway, New 
York, N. 

Ladies’ ditivities: Mrs. J. B. Rice, 55 
Gouverneur St., Newark, N. J. 

Publicity : Chairman — L. E. Slater, Mc- 
Graw-Hill mg Co., 330 W. 42nd St., 


New York 36 
Chairman—Adolph 


Chairman — Harry 
30 Rocke- 


Sessions Properties: 

K. Joecks, Test Dept., Consolidated Edi- 

son . 708 First Ave., New York 17, 

Executive Director William H. Kush- 
nick developed a manual of operations 
for the Host Committee out of the fine 
suggestions and reports of the Los 
Angeles Host Committee from last 
year’s Show. Each of the new Host 
Committee members were briefed on 
their respective duties and activities, 
and keyed to past ISA traditions, but 
with plenty of opportunity to plan 
even more ambitious programs. 

The Annual Banquet will be a mix- 
ture of formal proceedings and enter- 
tainment similar to the Los Angeles 
plan which went off with huge suc- 
cess. The Wednesday night of Show 
week is scheduled for this annual fete. 

The President’s Reception will be 
open to members and guests and will 
be held on Sunday afternoon prior to 
the opening of the Show. 

The ladies are planning a multitude 
of activities — sightseeing, theater 
parties, fashion shows, television and 
radio shows, teas, bridge parties and 
other affairs for each day of the week. 

Special emphasis will be placed on 
welcoming members from all over the 
country. The Members’ Relations 
Committee will undertake to man a 
member’s lounge at both the head- 
quarters hotel and the ISA booth in 
the Coliseum to extend a glad hand to 
members and get them better ac- 
quainted. 

Plant tours are being scheduled by 
the Transportation Committee. There 
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will be plenty of local and national 
news about the Conference and Exhibit 
when the Publicity Committee gets 
their presses rolling. The Reception 
and Hospitality Committee plan a raft 
of information centers at the hotels 
and Coliseum to let members and 
guests know “what’s going on and 
where.” The Sessions Properties and 
Conference Registration Committees 
are building staffs and plan to make 
their operations the smoothest in ISA 
history. 

ISA headquarters hotels will be the 
Statler and the New Yorker. An 
abundance of rooms have already been 
reserved and the hotels are convenient- 
ly located to the Coliseum where the 
exhibit will be staged. They are also 
located within easy reach of Times 
Square and the shopping districts. 


The Host Committee invites every 
member to schedule the week of Sep- 
tember 17-21 as the time to be in 
New York City. There’s no superlative 
adequate enough to describe the qual- 
ity of the educational and social pro- 
grams which will await those who 
attend ISA’s Conference and Exhibit. 


ISA Co-Sponsors Conference 
On Magnetic Amplifiers 


A Special Technical Conference on 
Magnetic Amplifiers, co-sponsored by 
the ISA Central New York Section, 
AIEE, and IRE will be held at the 
Syracuse Hotel, Syracuse, N. Y., April 
5-6. 

Technical sessions, a manufacturers 
exhibit of magnetic amplifiers, com- 
ponents and associated products and 
a banquet on Thursday evening are 
planned. Dr. Oliver G. Haywood, Di- 
rector of Sylvania Electric Waltham 
Laboratories, will be featured speaker 
at the banquet. 

The first technical session will con- 
sist of four papers by invited speak- 
ers. The remaining three sessions 
will consist of papers chosen from 
those submitted to the Technical Pro- 
gram Committee and will cover mater- 
ials, components, theory and applica- 
tion. 

For information write C. F. Spitzer, 
Building 3, General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. 


Pittsburgh Section Schedules 
Annual Conference Next Month 


The Sixth Annual Conference on In- 
strumentation for the Iron and Steel 
Industry, sponsored by the Pittsburgh 
Section ISA, will be staged at® the 
Hotel Webster Hall, Pittsburgh, March 
5-6. 

An instrument exhibit will run con- 
currently with the Conference. For 
more information contact Fred D. 
Marton, 845 Ridge Ave., Pittsburgh 12. 
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During the past year we added ten 
new Sections and now. have a total ¢ 
82 including one Student Section, 4 
least five more are in active forms. 
tion and about 10 others are being wm 
dertaken. This year may wel] end 
with ISA having reached its One 
hundredth Section. This will certaip. 
ly be a deserving tenth anniversary 
commemoration to those who have 
given so much of their time and 
to ISA Section and national 
over the years. 


This expansion is not alone a 
of the increasing interest in the 
of instrumentation and automatic ¢ 
trol. Nor is it alone an awaren 
how much value one can derive 
membership in ISA at such low dug 


It is also a widening recognition ¢ 
the fact that ISA serves, as no othe 
organization can, every instrument 
person regardless of position, educe 
tion or organization. ISA is try 
a composite of all the influences api 
interests which stimulates the a 
vancement of instrument science an(’ 
application. 


Yet with all this our membership 
roster is still small in comparison with 
many other societies. There is mud 
that each member can personally # 
to make it larger—just sign up some 
one from your company! I frequently 
visit firms where we have a few mem 





bers and am amazed how many othe 
prospects are right in their own planb- 
or offices. On a few occasions I talkel} 


with these prospects and found thi) 


they did not know who in their cm 
pany were ISA members. While thi) 
experience is not the general rik 
none-the-less it indicates the potenti 
for new membership which sometim 
exists right at hand. 


The national office will be gist bf 
help you promote membership in I) 
in your own company if you will seat 
a list of your associates. We will seat 
them a copy of our booklet You 
the ISA as well as a copy of the® 
Journal. When sending these 
ials we will mention your name 
after they receive our mailings 
will find it easy to sign them up. 













Bear in mind also that we now 
announced new low individual 
scription rates to the ISA Jow 
$4.00 a year and $3.00 a year in 
of three subscriptions. Get your 
ciates who claim they are “not 
to subscribe to the Journal for 
year. I feel sure it will not be 
after reading about our activities 
these will be more willing to 
your invitation to join ISA. 
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Chicago Panellit Meet 





Draws Record Attendance 





SPEAKERS AT CHICAGO Section’s January 9 meeting are (left to right): Art Wimpenny, 


serie 








Chairman; Al Sperry, President of Panellit, Inc.; Paul Barton, Sun Oil Co.; Jack Frost, 
Corn Products Refining Co.; Dave Boyd, Jr., Universal Oil Products and National Presi- 


dent Robert T. Sheen. 


The most successful meeting in the 
history of the Chicago Section was 
held at the Panellit, Inc. plant, Skokie, 
Ill, January 9. A_ record-breaking 
number of 194 members and guests at- 
tended. 

A tour of Panellit’s factory and 
offices preceded a meal served through 
the courtesy of the firm. 

Highlight of the evening was an im- 
pressive array of speakers. Arthur 
Wimpenny, Chicago Section Chairman, 
made a few opening comments and 
introduced Jack Frost, Chief Engineer 
of Corn Products Refining Co., as 
Chairman for the evening. 

Mr. Frost first introduced National 
President Robert T. Sheen who pre- 
sented a discussion on the future ISA 
program. Points of education, division 
of the Society into technical groups, 
plans for the New York Show, possi- 
bilities of regional meetings and divid- 
ing the Society into regions under re- 
gional vice-presidents were among the 


topics brought out. 

Paul Barton, Chief Engineer of Sun 
Oil Co., spoke on a new research group 
his company has formed to promote 
instrumentation studies and _ ideas. 
This is purely a scientific group and 
is the first venture by any firm into 
studies of this type. 

Dave Boyd, a member of the Sec- 
tion, reviewed a paper on pumps which 
was presented at the 1955 ISA meeting 
in Los Angeles. Al Sperry, President 
of Panellit and a past President of 
ISA, gave a talk on information which 
is required by management. He said 
ISA should tackle some of these prob- 
lems, not only to stay ahead but to 
keep the instrument engineer from be- 
coming a tool in the accounting de- 
partment. 

Several other outstanding people in 
the industry were in attendance, and 
this meeting clearly demonstrated that 
future meetings of this type are in 
demand. 





CHATTANOOGA SECTI 


ON Vice President Joseph Godsey (center) accepts his Sec- 





tion's Charter from National Secretary Dr. W. G. Brombacher (extreme right) during 


@ meeting in December. 


Looking on (left to right) are: C. A. Marsh, Publicity Chair- 


pir Ralph W. Thomas, Membership Chairman; R. Glynn Thomas, National Delegate; 


ohn W, North, Treasurer: 


Paul H. Merriman, President; M. L. Stephens, Secretary; 


and J. E. Parnell, Chairman on Constitution and By-Laws. 
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SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor, 


National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 


glossy photos of “action” news 
are desired with identifications. 











DEMONSTRATION OF a process analog 
highlighted the December meeting of the 
New Jersey Section. Leonard Hollander 
(left), and Harry F. Moore of the Engi- 
neering Department, Esso Research and 
Engineering Co., demonstrated its use 
They are instructors in the Section’s eight 
month education course on ‘‘Process Con- 
trol Instrument Application.”’ 


Wichita Section to Sponsor 
Instrument Maintenance Clinic 


The Wichita Section has announced 
it will sponsor an Instrument Main- 
tenance Clinic at the Broadview Hotel, 
Wichita, Kansas, February 24-25. 

The Clinic will feature brief discus- 
sions on instrument design and usage, 
together with detailed maintenance 
and service instruction. For further 
information contact E. Fistor, 1844 S. 
sattin, Wichita, Kansas. 


Dr. Van Zandt Williams spoke on 
“Infrared and Vapor Fractometry 
(Chromatography) in Chemical Anal- 
ysis and Process Control” at the No- 
vember meeting of the Rochester Sec. 
tion. 


e J. F. Sheath, district manager of 
Leeds & Northrup Co. was featured 
speaker at the January meeting of 
the Paducah Section. Mr. Sheath 
spoke on “pH Measurement.” 


e Robert F. Borkenstein, of the In- 
diana State Police, was key speaker at 
the January 10 meeting of the In- 
dianapolis Section. He spoke on the 
subject of instrumentation in law en- 
forcement. 


(Continued on Page 72) 




















MEMBERS OF THE Northern California Section tour the Shell Development Corp. 


Instrument Laboratory as part of the December meeting. 


for the tour. 


Northern California Section Tours 
Shell Development Corporation 


As part of its December meeting 
members of the Northern California 
Section toured the Shell Development 
Corporation Instrument Laboratory at 
Emeryville, Calif. 


Both laboratory and plant type in- 
struments including continuous vapor, 
pressure, dielectric constant, viscosity, 
beta absorption and infrared analyzers 
were shown in action. One highlight 
of the evening was a laboratory instru- 
ment developed to measure heat of 
absorption, which had a temperature 
measuring device with full scale de- 
flection of 0.003°C.—Allan E. Lee. 





@e Members of the Houston Section 
attended the December 13 meeting of 
the local IRE Section and heard a talk 
by Dr. Hughes of Magnetic Industries, 
Inc. 


e A tour of the Oklahoma Gas and 
Electric Co. highlighted the January 
11 meeting of the Oklahoma City Sec- 
tion. A discussion on plant instru- 
mentation preceded the tour. The 
Section, which held its first meeting 
in October, now has 35 members. 


e The Oak Ridge Section held its 
104th meeting in January. J. R. 
Mahoney, Superintendent, Instrument 
Engineering Dept., K-25 Gaseous Dif- 
fusion Plant, spoke on “Why Chemical 
Processes are not Completely Auto- 
matic.” 


e Following a heavy turnout at its 
January meeting, the San Diego Sec- 
tion has kicked-off an intensive mem- 
bership drive. 


e A discussion on action taken con- 
cerning small Sections at the Novem- 
ber meeting of the Executive Board 
was the highlight of the January 
meeting of the Cumberland Section. 
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Ninety members turned out 


e Willard C. Hayes, sales engineer of 
Industrial Nucleonics Corp., Colum- 
bus, Ohio, spoke on “Development of 
Beta Ray Gages for Production 
Processes” at the December gathering 
of the Cleveland Section. Mr. Hayes 
used slides and projected photographs 
to point up extensive use of beta radi- 
ation in the process industry. 


e “Electronic Operators for Conven- 
tional Control Valves” was the title 
of a paper presented by Norman A. 
Gaboriault at the January 9 meeting 
of the Wayne County Section. Mr. 
Gaboriault represented the Technifiex 
Manufacturing Co., Port Jarvis, N. Y. 


e G. L. Harman, Jr., Acting Manager, 
Pulp & Paper Division, Bailey Meter 
Co., was featured speaker at the Jan- 
uary 10 meeting of the Fox River Val- 
ley Section. His subject was “Fluid 
Flow Measurement by Differential 
Pressure.” 


e A panel discussion on “Pneumatic 
vs Electronic Controls — an Evalua- 
tion for Selection” highlighted the De- 
cember 5 meeting of the Boston Sec- 
tion. Nelson Gildersleeve of General 
Electric Co. moderated the panel con- 
sisting of E. R. Hoffman, K. W. 
Peterson, John E. Warren and Fred 
Rich. 


New Jersey Section to Hold 
Annual Symposium in April 


The New Jersey Section will spon- 
sor its annual Symposium at the Essex 
House, Newark, N. J., April 3. This 
year’s subject will be “Automatic Data 
Handling in the Process Industries— 
Past, Present and Future.” For more 
information contact James F. Con- 
neran, 1228 Thornton Ave., Plainfield, 
N. J. 





Second Southeastern Region 
ISA Conference, Exhibit 


The Second Annual Southeastem 
Region Instrument Conference @ Ey. 
hibit sponsored by the Birminghay 
Section will be held at the Tutwile 
Hotel, Birmingham, Ala., April 5-7, 


The opening function will be a dip 
ner on April 5. Technical Sessions 
will be staged in two of the how 
rooms the following morning with th 
exhibits being opened at noon that day, 
The exhibits will be open from 9. 
A.M. to 6:00 P.M. on Saturday, April 
7, with more technical papers being 
presented that morning. 


Louis Chester and W. E. Veensch 
ten have been named co-managers 
the Conference. For more informatig 
write Birmingham Section ISA, P, 9 
Box 2024, Birmingham 1, Ala—wW. # 
Veenschoten. 








e Dr. Neil W. Lamb, of Convair, wa! 
speaker at the December 8 meeting ¢ | 
the San Diego Section. “Present ay 
Future Development of Atomis 
Energy in Industry” was his subject, 











i 
EASTERN NEW YORK Section membet ” 
elected W. J. Maxwell, President; . ? 
Diehl, Vice President; and A. |. Dat} 
Secretary, at the December meeting} 
National President Robert T. Shee} 
(center) was featured speaker. Flank | 
ing him and holding the Section’s Chart’ 
are past President H. Robinson (left) an 
incoming President Maxwell. | 





NATIONAL FIRST Vice President W.# 


(Mac) Fortney presents the Oklahow 
City Section Charter to the new Sections 
President H. S. Kindler at a meeting® 
December 14. Mr. Fortney spoke # 
“Selection of Instrument Personnel. 
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Continued From January Roster 


OAK oo Borgers, Union Carbide Nuclear 


Co. 
‘A CITY 
oman Fields, Champlin Refining Co. 
Douglas B. Custer, Government Tinker Field 
Clarence R. Keop, Champlin Refining Co. 


1A 
ay oy ta Alexander Jr., The Atlantic Re- 


Co. 
chasiee R. Bauerlein, Fischer & Porter Co. 
F. B. Bristol, Jr., The Bristol Co. 
Gordon M. Curran, Automatic Switch Co. 
E. P. Diamond, Leeds & Northrup Co. 
— S. Gorton, Jr., American Viscose 


aut R. Hall, Brown Instrument Div. 
Dexter H. Lazenby, Jr., American Instru- 


t Co., Ine. 
Walter S. Miller, Jr., United Engineers & 
Constructors, Inc 
James D. Oliver, Fischer & Porter Co. 
Joseph W. Philippi, Fielden Instrument Div. 
John Procopi, Milton Roy Co. 
Nathan Rosenthal, N.A.M.C. Aeronautical 
Engine Lab. 
John W. Schwartzenberg, Leeds & Northrup 


Co. 

Robert B. Seidel, Automatic Temperature 
Control Co., Ine. 

Harry L. Shubrooks, United Engineers & 
Constructors Inc. 

Morten Sklaroff, Fielden Instrument Div. 

Edward J. Smith, Consolidated Electrody- 
namic a 2 

John W. om ith, Piasecki Helicopter Corp. 

Miles on , United States Gauge Div. 

Herbert L. Tygesson, Valvair Corp. 

Fred H. Zimmerli, Rohm & Haas 


PITTSBURGH 

Earl + Crawford, M. P. Odell Co. 

oy n, ‘Aminco Sales Corp. 

Tom P. Eckles, Foxboro Co. 

Richard C. Heover, Fischer & Porter Co. 
_— J. Ress, Robertshaw Research Cen- 


RICHMOND HOPEWELL 
William B. Brown, Fischer & Porter Co. 


ns 8. ow. peyanits Metals 
 ™ 
A. ily Philip Morris Inc. 


Louis L. Long, Philip Morris Inc. 
Gustay Holubeck, Union Electric Co. 


Armand . Dufour, Convair 
Julian J. Pec., Convair 
Alfred W. Torrible, Convair 
SAVANNAH RIVER 
by Blufard Abel, E. I. du Pont de Ne- 


rs & Co. 
william wy | - cae E. I. du Pont de Ne- 
Arthar c. NePhereon, E. I. du Pont de Ne- 


mours & C 
yy Wilend, E. I. du Pont de Nemours 
SEATTLE 


Shepard Kinsman, Arthur B. Sonneborn Co. 
Raymond De Gennaro, Tri State College 


Darais, Climax Controls Div. 
Robert E. Loebeck, Phillips Petroleum Co. 


WATMe county U. S. Weather Bureau 
“4 Keystone Oil Refining C 
Henry A. Karasch, ceretane ou Sefales Co. 
WILMINGTON ° rysler Corp. 
J. te Caneghem, E. I. du Pont de 


J 
ames “4 Stewart, E. I. du Pont de Ne- 


Members at Large 
po Gordon, Pratt & Whitney Air- 
Herman Cc. Damp, 
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Bendix Products Div. 





New Members as of Jan. 5 


ASHTABULA 
Andrew L. Burns, U. S. Industrial Chemicals 


Co. 
Richard A. Colan, General Tire & Rubber Co. 
Fred M. Charles, Electromet 
Edward L. Cunningham, General Tire & 
Rubber Co. 
H. Dean Forrest, General Tire & Rubber Co. 
Norman E. Harvey, Archer Daniels, Midland 
Max QO. Henry, Installation Engineering 
Service Co. 
Richard D. Howe, U. S. Industrial Chemicals 


Co. 
Norman E. Huddler, Jr., Cleve Elect Illum. 


oO. 
“a8 C. Incorvia, Archer Daniels Midland 
Oo. 
Francis B. LaBounty, Electromet 
Samuel B. Minick, Electro Met. Div., U.C.C. 
Jerry Nappi, Archer Daniels Midland Co. 
Albert A. Papp, General Tire & Rubber Co. 
Chemical Co. 
Edwin L. Rintanen, General Tire & Rubber 
Co. Chemical Co. 
William H. Sargent, Electro Metallurgical 
Co. 
Richard Scott, Reliance E'ectric & Eng., Co. 
H. L. Stewart, U. S. Industrial Chemical Co. 
James E. Yarletts, U. S. Industrial Chemical 


Co. 
Harold E. Todd, General Tire & Rubber Co. 
ATLANTA 
Wallace R. Cunningham, Bailey Meter Co. 
Louis C. Estes, The Foxboro Co. 
BALTIMORE 
George F. Romano, The Glenn L. Martin Co. 
— F. Wonneman, Fluid Controls Co., 
ne. 
BOSTON 
Andrew S. MacAlaster, MacAlaster Bicknell 


Co. 
Henry G. Phelps, Lars Anderson Co. 
CAROLINA PEIDMONT 
Edgar L. Hart, Jr., Sonoco Products Co. 
Albert B. Hicks, The Foxboro Co. 
Clifford J. Reese, American Thread Co. 
CENTRAL KEYSTONE 
George H. Blaine, Armstrong Cork Co. 
Donald W. Deibel, Olmsted Air Force Base 
Lisle K. Ettinger, Jr., Armstrong Cork Co. 
Burke W. Jay, Leeds & Northrup Co. 
Bertram S. Winchester, Jr., The Foxboro Co. 
John Yaklevich Sr., Industrial Nucleonica 
Corp. 
CENTRAL ILLINOIS 
H. B. Hindson, Jr., Libbey Owens Ford Glass 


Co. 

CHATTANOOGA 

Wade H. Rhyne, The Foxboro Co. 
CHICAGO 

Malcolm L. Johnson, Genera! Controls Co. 

Joseph A. Kovacs, Link Belt Co 
CLEVELAND 

George F. Kleppel, Standard Oil Co. 

Myron Kushner, Standard Oil Co. 

John J. Wilber, Sr., Bailey Meter Co. 
COLUMBUS 

=" J. Deardurff, Jr., Ohio State Univer- 


Rena R. Raike, Ohio State University 

Edson G. Wright, J. G. Henry Co. 
CONNECTICUT VALLEY 

Salvatore J. Fanciullo 

Raymond Lescarbeau, Ward School of Elec- 


tronics 
Ronald Polosko, Hillyer College 
Max Rosenberg, Ward School of Electronics 
Clarence A. Townsend, Hartford Electric 
Light Co. 
George L. Clark, Pratt & Whitney Co., Inc. 
Herbert G. Aas, United Aircraft Corp. 
— hy Alexander, The Lewis Engineer- 


Vietor A A. Anderson, Jr., Naugatuck Chemi- 
ca 
William “R. Baarck, Pratt & Whitney Co., 


ne 

William Balch, The Quint Machine Corp. 

John W. Barrett, United Aircraft Corp. 

Harold E. Bell, Pratt & Whitney Aircraft 

— L. Blanchette, Shawinigan Resins 
orp. 

Arthur R. Boehm, Jr., Pratt & Whitney Air- 

craft Corp. 

Philip Bliss, Pratt & Whitney Aircraft Corp. 

Normand J. Brodeur, Pratt & Whitney Div. 

Niles J. Brook, J. T. Slocomb Co. 

Chester J. Brown, Pratt & Whitney Aircraft 

— G. Brubaker, The Lewis Engineering 
oO. 


John G. Burke, Pratt & Whitney Co., Inc. 

Edmund W. Carser, Lewis Engineering Co. 

Frederick W. Chesson, The Bristo] Co. 

Cary A. Crane, Hamilton Standard 

John W. Dawson, Pratt & Whitney Aircraft 

William J. Demorest, Jr., Minneapolis Honey- 
well Reg. Co. 

Henry M. Denton, Chase Brass & Copper 

Warren H. Downs, Lewis Engineering Co. 

Edward G. Dudrow, Lewis Engineering Co. 

Michael J. Ferraguto, Leeds & Northrup Co. 

John S. Fogg, Pratt & Whitney Aircraft 


Corp. 

Franklin Fribourg, Pratt & Whitney Air- 
craft Corp. 

Gene R. Gagliardi, The Bristo] Co. 

John C. Garrigus, The Bristol Co. 

Homer P. Gladwin, Leeds & Northrup Co. 

Robert L. Gromelski, Pratt & Whitney Air- 
craft Corp. 

—— R. Grotta, Pratt & Whitney Aircraft 

‘orp. 
-—_ R. Hahn, Pratt & Whitney Aircraft 
orp. 

Robert Hamerschlag, Kahn & Co., Inc. 

Wallace M. Haycock, Hamilton Standard Div. 
of Lts. Aircraft 

Allen R. Hollister, Pratt & Whitney Air- 
craft Corp. 

Anthony J. Holowesko, Pratt & Whitney 
Aircraft Corp 

James S. Keefe, Pratt & Whitney Aircraft 
Corp 

Dense E. Kellegg, The Bristol Co. 

Benjamin F. Kendig, Jr., United Aircraft 


Corp. 
Frank P. Kobles, Pratt & Whitney Aircraft 


Corp. 
Miles K. Koons, United Aircraft Corp. 
John M. Kufel, Hartford Electric Light Co. 
Eugene A. La Clair, Shawinigan Resins 


Corp. 
John W. Leahy, Pratt & Whitney Aircraft 


Corp. 

Forrest C. Lund, Sr., Pratt & Whitney Air- 
craft Corp. 

= nt L. SSansesve, Pratt & Whitney Co., 


Charies H. Martin, Jr., Leeds & Northrup Co. 

Raymond A. Mathieu, Pratt & Whitney Air- 
craft Corp. 

— be Maxwell, Hamilton Standard Div. 


U. 

Robert c ‘McCormick, Conn. Power Co. 

Donald McKenlay, The Bristol Co. 

Kenneth A. McLeod, The Bristol Co. 

John F. Pry nee Hamilton Standard Div. 
of U. 

Gerry H. < Pratt & Whitney Aircraft 
Corp. 

Angelo > | me Hamilton Standard Div. 
f U. 

md. 7, r® , nr Jr., The Bristol Co. 

John Nikitich, Pratt & Whitney Aircraft 
Corp. 

Ernest Nuber, The Bristol Co. 

John x” oo Hamilton Standard Div. 


U. 
Richerond Perley, United Aircraft Corp. 
Iver J. Petersen, Jr., Hartford Electric Light 


Co. 

Victor S. Peterson, Pratt & Whitney Air- 
craft Corp. 

Samuel E. Pond, Pratt & Whitney Aircraft 
Corp. 

Daniel Provan, J. T. Slocomb Co. 

Martin A. Recknagel, The Hartford Electric 
Light Co. 

John D. Robords, Pratt & Whitney Aircraft 
Corp. 

Henry Irving Ross, The Bristol Co. 

Dr. Wilfred Roth, Roth Laboratory for Phys- 
ical Research 

E. P. L. Schultz, The Bristol Co. 

Thomas J. Shea, Pratt & Whitney Aircraft 
Corp. 

Philip R. Skewes, Pratt & Whitney Aircraft 
Corp. 

V. Thomas Spano, Pratt & Whitney Aircraft 


orp. 
William H. Stahl, Jr., The Bristol Co. 
Wendell J. Stetson, Pratt & Whitney Air- 
craft Corp. 
John E. Stoddard, Pratt & Whitney Aircraft 
Corp. 
George A. Tirpak, Jr., The Bristol Co. 
Manuel J. Vincent, Jr., Pratt & Whitney 
Aircraft Corp. 
Paul M. Warner, Lewis Engineering Co. 
Roger S. Waterman, Pratt & Whitney Air- 
craft Corp. 
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Elroy S. Wentworth, Pratt & Whitney Air- 
craft Corp. 
Louis J. erzinger, Jr., Lewis Engineering 


Donald P. Willard, Pratt & Whitney Aircraft 


orp. 
William W. Wochna, Jr., Pratt & Whitney 
Aircraft Corp. 
William D. Yanarella, The Lewis Engineer- 
ing Co. 
Edmund F. Zawacki, The Lewis Engineering 


oO. 
CUMBERLAND 
Warren L. Bantz, Kelly Springfield Tire Co. 
Richard C. Strickler, W. Va. Pulp and Paper 


Co. 
Jarold C. Wilson, Jr.. W. Va. Pulp and 
Paper Co. 
HOUSTON 
Douglas J. Aitken, M. N. Aitken Co. 
Dalton B. Chapman, Eggelhof Engineering 


Ine. 
Claude E. Cullinane, Jr., Eggelhof Engi- 
neering Inc. 
Ernest R. Jones, Columbian Carbon Co. 
Kenneth K. Mercer, Gulf States Specialties 


Inc. 
Robert B. Slagle, Republic Flow Meters Co. 
Coleman Lee Slater, H. E. Bovay, Jr., Con- 
sulting Engineering 
Emil D. Wade, Taylor Instrument Co. 
Lee Whitson, American Machine & Metals 
INDIANAPOLIS 
Joseph F. Callahan, Allison Div. GMC. 
Carl J. Hansen, Stewart Warner Corp. 
Chester C. Schuetz, The I. W. Cotton Co. 
KANSAS CITY 
Harry A. McCarl, Bailey Meter Co. 
LAKE CHARLES 
Lee C. Hornsby, Cities Service Refining Corp. 
John A. Trimble, Cities Service Refining 
Corp. 
LOS ANGELES 
Harrison P. Collins, S. R. Brown Co. 
Everleigh W. Foster, Lockheed Aircraft Corp. 
Thomas G. Heywood, Ultra-Sonic De Burring 


Co. 
Harold C. Hood, McGraw-Hill Publishing Co. 
Otte K. Lowallis, Wiancko Engineering Co. 
Walter H. Krupp, North American Aviation 


Ine. 

Albert G. Kurisu, Robertshaw Fulton Con- 
trols Co. 

John A. Meursinge, G. M. Giannini & Co., 


Inc. 
Charles G. Palmer, Buron Jackson Div. Borg 
Warner Corp. 
Sidney H. Parker, Glass Instruments, Inc. 
James F. Ricketts, Barton Instrument Corp. 
Herman I. Rudin, Dept. of Water & Power, 
City of Los Angeles 
Fred N. Singdale, Baldwin-Lima-Hamilton 
Corp. 
MONTREAL 
Philippe R. Brais, Aluminum Co. 
George R. Garby, McGill University 
J. W. Halls, Consolidated Engines & Ma- 
chinery Co. Ltd. 
Paul E. Lochhead, Distillers Corp. Ltd. 
Michael Palfrman, Jarry Hydnoulics 
Frank Ritchil, Jarry Hydnoulics 
T. Z. Sliwinski, Aluminum Co. of Canada 
James B. Thomson, Isotope Products Ltd. 
A. 8. Chatfield, Farris Engineering Corp. 
NEW JERSEY 
Lester E. Dotts, R. S. Crum & Co. 
Robert W. Ellison, Reaction Motors, Inc. 
George F. Henshaw, Jr., R. S. Crum & Co. 
Dayrel G. Hoke, Trincor Corp. 
Frederick F. Schloetzer, Esso Research & 
Engineering Co. 
Richard B. Siday, American Cyanamid Co. 
Foster S. Bowden, Grumman Aircraft Engi- 
neering Corp. 
NEW YORK 
David K. Hankinson, Bailey Meter Co. 
Ronald R. Marshall, Barksdale Co. 
Donald K. Pressly, R. S. Crum & Co. 
Edward M. Reed, The Bristol Co. 
George E. Zeiters, Taylor Instrument Co. 
NORTHERN CALIFORNIA 
ay F. Levick, Westinghouse Electric 
orp. 
Emo D. Porro, Stanford Research Institute 
Harold S. Tune, Bechtel Corp. 
NORTHEASTERN TENNESSEE 
James W. Henry, Tennessee Eastman Co. 
NORTH TEXAS 
— F. Fagerstrom, Chance Vought Air- 
craft 
Louie I. Pratt, Petrocarbon Chemical Co. 
George P. Read, Thomas A. Read & Co. 
Richard B. Sivernell, Industrial Assocaited 
Electronics 
OAK RIDGE 
Robert G. Affel, Oak Ridge National Labora- 
tories 
R. I. Cauble, Carbide Nuclear Div. 
Harry D. Wills, Oak Ridge National Labora- 
tories 
OKLAHOMA CITY 
John D. Graham, Okla. Gas & Electric Co. 
R. Russell Hayes, Okla. Gas & Electric Co. 
Jack D. Keck, Champlin Refinery 
David O. Lima, Okla. Gas & Electric Co. 
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George E. Heller, a member of the 
Rochester Section, was named As- 
sistant Industrial Sales Manager of 
Taylor Instru- 
ment Companies 
recently by 
Frank S. Ward, 
General Sales 
Manager. In his 
new capacity 
Mr. Heller will 
work closely 
with the field 
organization and 
also concern 
himself with the 
introduction of 
new _ products. 
He has been divisional sales manager 
in chemical and petroleum sales since 
1951. Prior to that Mr. Heller was 
in the application engineering depart- 
ment of Taylor. 





George E. Heller 


2 &® .& 


W. H. Shellenberger, Secretary of 
the New Jersey Section, has been 
named project coordinator of the me- 
chanical division of Esso Research 
and Engineering Co. In his new 
position Mr. Shellenberger will deal 
with contracts including procurement 
of all materials and equipment. 


x *k * 


Roy W. Freeman, a member of the 
Atlanta Section, has joined Ward K. 
Stallings Co., manufacturers repre- 
sentatives in Atlanta, Ga., as a sales 
engineer. 


PHILADELPHIA 
Frank Kreith, Lehigh University 
RICHLAND 
Herbert B. Headrick, Genera] Electric Co. 
SAN DIEGO 
Glenn C. Hemphill, Convair 
James E. Lawton, Convair 
SAVANNAH RIVER 
John L. Glover, Jr., E. I. du Pont de Ne- 
mours Co. 
Levin A. Hawkins, E. I. du Pont de Nemours 


Co. 
Thomas E. Jones, Jr., E. I. du Pont de 
Nemours Co. 
J. Cleve Thomas, Jr., E. I. 
Nemours Co. 
SEATTLE 
Walter Batiuk, Seattle Gas Co. 
Robert J. Hanna, Boeing Airplane Co. 
Donald I. Heiland, Boeing Airplane Co. 
Joe Majka, Boeing Airplane Co. 
TAMPA BAY 
M. Earl Odom, Fla. Power Corp. 
TULSA 
John H. Elsloo, The Foxboro Co. 
Waldo D. Emery, W. D. Emery Co. 
Forrest R. Overman, Cities Service Oil Co. 
J.S. Marsh, Phillips Petroleum Co. 
TWIN CITIES 
Quentin B. Brandt, Minnesota Mining & Mfg. 
Co. 
Homer A. Hunt, Jr., Taylor Instrument Co. 
Thomas F. McGrath, Flui Dyne Engineering 
Corp. 
WASHINGTON 
T. J. Hutchinson, Perkin-Elmer Corp. 


du Pont de 
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The most interesting thing to most people — is other people 
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WILMINGTON h 
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B. A. Carroll, a member of 
cago Section, has been named 
tendent of Technical services at 
matic E 
Co., Chi 
The firm 
factures 
phonee 
ment, 
relays 
compon 
used in 
mation 
chines ar 





esses. 
roll hag 
with Aut 
B. A. Carroll Electrie @ 
1934. Prior to that he was 
Army Signal Corps’ Engin 


Laboratories in Fort Monmouth 
=x *& @ 


Albert Hansen, Jr., has been 
manager of engineering for G@ 
Electric’s Rectifier Departm 
cording to an announcement f 
Alimansky, department general 
ager. Mr. Hansen is a member 
Boston Section and was formerly 
ager of advanced engineering 
Instrument Department. 
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Joseph M. Heinold, a member 
Niagara Frontier Section, has 
the O. R. Lawrence Co., rep 
tives for Cono Controls in Ne 
state, as a sales engineer. 
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Wm. G. Gavin, Brush Electronics Co 


Charles Hannula, Aurora Gasoline 
John R. McCauley, Wheelco Instru 
Karl H. Schmitt, Detroit Edison Co. ~ 


Charles A. Habich, Hercules Powder 
Roger D. Norton, E. I. du Pont ded 


& Co. 7 

— E. Ryker, E. I. du Pont de | 

Oo. y 
Thovee E. Quigley, E. I. du Pont de 


oO. 
Jan J. Van Schaik, Hercules Powder! 
S. K. Southard, Hercules Powder Co 


Charles H. Baker, Bethlehem Steel © 
Carl H. Bast, Fuller Co. 
Josef Blum, Ivan Sorvall, Inc. ; 
Robert I. Boose, The Standard Oil © 
Winston V. Bucher, Sohio Chemical 0 
Norman L. Christensen, [van Sorvall % 
H. V. Corolus, Standard Oil Co. of! 
Harold E. Eller, Dept. of the Army 
Harold A. DeRemer, General Electr 
Cyrus G. Lindgren, Ivan Sorvall, 
John F. McFarland, Standard Oil 
Robert M. Mason, Standard Oil Co. — 
Donald W. Hofmann, Standard Oil @ 
Dale B. Roush, Standard Oil Co. 
Virgil Shaw, Standard Oil Co. 
John S. Tuohy, Sohio Chemical Co. 
David S. Udell, Ivan Sorvall, Inc. 7 





















ISA] 


5A 








